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Abstract 
More than 80 million people in the United States play online video games, and 
this prevalent form of entertainment has enabled players from various geographic settings 
to interact in highly complex and realistic virtual worlds. However, despite the popularity 
of online gaming and the evolution of a socially oriented culture, the rapid growth of the 
industry has raised concerns among parents, educators, clinicians, and the general public 
about the potential consequences of online gaming. The proposal to classify Internet 
gaming disorder as a behavioral addiction has produced considerable debate as to 
whether the classification is empirically justified. Evidence suggests that problematic 
online gaming cannot be measured using addiction criteria because of its inability to 
distinguish problematic usage from high levels of healthy engagement. The purpose of 
this study was to explore an alternative, non-addiction approach that would minimize the 
risk of pathologizing healthy gaming behaviors. A systematic review and random-effects 
meta-analysis was conducted to measure the relationships between player motivations 
and gaming-related problems. Results indicated that escapism and advancement were 
strongly associated with gaming-related problems. Teamwork and discovery were found 
to be unassociated with gaming-related problems. Implications regarding the complexity 
of the escapism construct, the need for a deeper understanding of advancement, the 
relevance of motivations that are unassociated with problems, and methodological issues 
within the literature are discussed. Recommendations for researchers, parents, gamers, 
clinicians, policy makers, and executive leaders are also provided. 
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Chapter 1: Introduction 
More than 150 million people in the United States play video games, and three 
out of five households have at least one person who plays video games for three or more 
hours per week (Entertainment Software Association, 2015, 2017). The widespread 
popularity of video games continues to rise: Consumer spending on video game content 
grew 66% from $17.5 billion in 2010 to $29.1 billion in 2017 (Entertainment Software 
Association, 2018). However, the most rapidly expanding segment of the video game 
industry is controlled by the online gaming market, and the vast majority of bestselling 
video games are those that provide players with an online multiplayer experience 
(Entertainment Software Association, 2017). More than half of all gamers, over 80 
million people in the United States, play with other individuals over the Internet by 
engaging in these multiplayer scenarios (Entertainment Software Association, 2015). 
Modern video game culture is built primarily on rich social experiences and 
multi-user relationships (Mihan, Anisimowicz, & Nicki, 2015). More than half of all 
gamers in the United States believe that online video games provide an opportunity to 
connect and socialize with their friends (Entertainment Software Association, 2015). This 
is because online games allow players from various geographic settings to interact with 
one another in highly complex, detailed, and realistic virtual worlds (Anand, 2007).  
The current generation of home video game consoles, including the Sony 
PlayStation 4, Microsoft Xbox One, and Nintendo Switch, facilitates modern video game 
culture by providing players with online collaboration areas and seamless access to social 
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networking applications (Mihan et al., 2015). But, despite the socially oriented culture 
and widespread popularity of online video games, individuals who regularly engage in 
this form of entertainment continue to endure stigmatization from the mass media as well 
as the clinical psychology sector (Billieux et al., 2013). 
Until the turn of the century, prior to the growth and expansion of the Internet, 
video gaming was generally perceived as a solitary activity (Roberts, Foehr, Rideout, & 
Brodie, 1999), but the onset of multiplayer capabilities has fostered the growth of a more 
socially oriented gaming culture. However, despite this cultural shift, players are still 
often stereotyped as disengaged and socially inept (Bean, Nielsen, van Rooij, & 
Ferguson, 2017; Williams, Yee, & Caplan, 2008). Yet, multiple studies have shown that 
these attributions are unsupported, and that most online gamers do not at all epitomize 
this stereotype (Kirby, Jones, & Copello, 2014; Kowert, Festl, & Quandt, 2014; Williams 
et al., 2008; Yee, 2006b). Numerous scholars who specialize in video game research have 
expressed concerns about the negative consequences of continued stigmatization, and 
they have questioned its role in proposals to classify problematic online gaming as a new 
behavioral addiction (Aarseth et al., 2017; van Rooij et al., 2018). 
Problem Statement 
In addition to its socially oriented culture, online video games have leveraged 
advances in technology to provide users with complex interactive experiences and a 
heightened sense of realism (Anand, 2007). Correspondingly, these advancements led to 
a rapid increase in online video game use (Hellström, Nilsson, Leppert, & Åslund, 2012). 
For instance, it was discovered that, on average, online gamers spend over 20 hours per 
week interacting with other players in virtual environments (Yee, 2006b). It has also been 
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estimated that over six million people in the United States play online games for more 
than 48 hours per week (NPD Group, 2010). 
Bolstered by the social stigmas still associated with video gaming culture, this 
rapid increase in online game use raised concerns among parents, educators, clinicians, 
and the general public (Anand, 2007; Ferguson, 2015). In response, the American 
Psychiatric Association (APA) included Internet gaming disorder (IGD) in the 
“Conditions for Further Study” section of the Diagnostic and Statistical Manual of 
Mental Disorders (5th ed.; DSM-5; APA, 2013) in an effort to stimulate research on 
whether the designation of a new behavioral addiction would be empirically justified. 
The World Health Organization (WHO) has also proposed that a new disorder be 
included in the newest edition of International Classification of Diseases (WHO, 2018). 
Regarding IGD, the DSM-5 defines the condition as the “persistent and recurrent 
use of the Internet to engage in games, often with other players, leading to clinically 
significant impairment or distress” (APA, 2013, p. 795). The inclusion of IGD in the 
“Conditions for Further Study” section of the DSM-5 suggests that research into the 
phenomenon is strong, but, inconsistent, and that more substantive evidence is necessary 
prior to classifying pathological online gaming as an official behavioral addiction. This 
ultimately led to a surge in new research related to online gaming and its potential 
impacts on the overall health and well-being of gamers (Kardefelt-Winther, 2017; Pontes 
& Griffiths, 2015). 
Prior to the release of the DSM-5, a standard definition for pathological online 
gaming did not exist. Instead, researchers often replicated studies on pathological 
gambling and used its diagnostic characteristics to measure addictive video gaming 
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behavior (Gentile, 2009). Kardefelt-Winther (2014a) suggested that these earlier studies 
may have reached false conclusions about the effects of pathological online gaming due 
to new research that emphasized the distinction between addictive gambling behaviors 
and addictive gaming behaviors (Petry et al., 2014). Furthermore, a paper authored by 26 
leading scholars in the area of online gaming argued that the direction of empirical 
inquiry has narrowly focused on the classification of pathological online gaming as an 
addiction (Aarseth et al., 2017), despite research that has highlighted the distinction 
between addictive behavior and high engagement (Charlton & Danforth, 2007). 
Charlton and Danforth (2007) contended that addiction, or, “persistent and 
recurrent use” as defined by the APA (2013, p. 795), should not be confused with an 
otherwise high level of healthy engagement. It has been shown that classic diagnostic 
criteria for addiction, such as those developed by the APA (2013) for IGD, would 
incorrectly categorize highly engaged, nonpathological gamers as addicts (Charlton & 
Danforth, 2004; Kardefelt-Winther, 2017). As a consequence, assessing online gaming 
behaviors using the diagnostic criteria for IGD is insufficient because the criteria are 
unable to distinguish between highly engaged online gamers and problematic online 
gamers (Deleuze, Long, Liu, Maurage, & Billieux, 2018). 
Aarseth et al. (2017) claim that current studies of online gaming have quickly 
taken a confirmatory approach, which could formalize the behavior as an addiction 
without first exploring alternative, less stigmatizing explanations of the phenomenon. The 
authors agree with Bean et al. (2017) and maintain that confirmatory addiction research 
not only pathologizes healthy gaming behaviors and perpetuates a moral panic, but that it 
also weakens the impact of evidence for the potential benefits of online gaming, such as 
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improved problem-solving skills (Granic, Lobel, & Engels, 2014), leadership skills (Kahn 
et al., 2015; Yee, 2006b), and improved social competencies (Collins & Freeman, 2013; 
Dalisay, Kushin, Yamamoto, Liu, & Skalski, 2015; Molyneux, Vasudevan, & Gil de 
Zúñiga, 2015). Moreover, the existence of evidence that suggests a relationship between 
online gaming and positive psychosocial outcomes reinforces Charlton and Danforth’s 
(2007) contention that highly engaged gamers are not necessarily addicted nor do they 
necessarily suffer from gaming-related problems, such as sleep loss (Kardefelt-Winther, 
2014c) or poor academic achievement (Gentile, 2009; Schmitt & Livingston, 2015). 
Kardefelt-Winther (2014c) has also acknowledged the implications and 
potentially irreversible path of confirmatory addiction research. He recounted an earlier 
work by Davies (1992) who argued that a clinical approach to research on addiction 
creates a narrow framework and limits the possibility of alternative perspectives. 
Incorrectly classifying highly engaged online gamers as addicts would also further 
deepen the social stigma associated with the broader video gaming culture (Billieux et al., 
2013). It is necessary, therefore, to understand why some individuals who are highly 
engaged with online games are nonpathological while similar behavior in other 
individuals can lead to gaming-related problems (Kardefelt-Winther, 2014c). 
Seay and Kraut (2007) hypothesized that the likelihood of gaming-related 
problems could be predicted by an individual’s motivation, regardless of their level of 
engagement. This hypothesis was informed by a seminal work in the field (Yee, 2006a), 
which found that different motivations for playing online games could predict gaming-
related problems and explain the various findings related to the effects of online gaming. 
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Rather than predicting gaming-related problems via addiction criteria, which 
cannot reconcile differences in player motivations, Yee (2006a) developed an evidence-
based gameplay motivations scale to aid researchers in determining which motivational 
factors are most strongly associated with gaming-related problems. In the same way that 
certain personality traits can predict susceptibility to depression (Seay & Kraut, 2007), 
different motivational factors can distinguish one’s susceptibility to gaming-related 
problems (Kuss, Louws, & Wiers, 2012). 
Scholars have pointed out that psychological indicators, such as motivations to 
play, are more helpful for understanding pathological online gaming than are direct 
assessments of adverse symptomology based on diagnostic criteria (Billieux et al., 2015). 
The authors expand on this premise by noting that pathological online gaming is a multi-
determined outcome, and that attempts to better understand the phenomenon should avoid 
unidimensional approaches that rely solely on addiction diagnoses (Billieux et al., 2015). 
Other researchers have also called attention to the risk of unidimensional 
approaches to pathological online gaming. Van Rooij et al. (2018) seconded the position 
of Billieux et al. (2015) by urging the field to explore alternative, non-addiction 
approaches as a way to better understand the underlying psychological factors that are 
associated with pathological online gaming. 
However, there is currently no research that has attempted to systematically 
review or synthesize the collection of findings related to the association between player 
motivations and gaming-related problems. Such research could help mitigate the 
stigmatization imposed on video game culture as well as reduce the likelihood of 
incorrectly diagnosing highly engaged gamers as addicts. 
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Theoretical Rationale 
In his original theory paper, Yee (2006a) proposed online gameplay motivations 
theory to help explain why some highly engaged online gamers are nonpathological while 
similar behavior in others can lead to gaming-related problems. He argued that people 
choose to play online games for a variety of reasons, and that different motivations can 
influence their likelihood of experiencing gaming-related problems (Yee, 2006a). 
Yee (2006a) considered an empirical determination of gameplay motivations to be 
essential to online gaming research, given that previous work on gameplay motivations 
(Bartle, 1996) was not empirically tested. Based on Bartle’s (1996) original findings and 
qualitative data from previous studies, Yee (2006a) developed a 39-item Gameplay 
Motivations Scale to empirically evaluate the motivations of more than 3,000 players of 
Massively-Multiplayer Online Role-Playing Games (MMORPGs). MMORPGs are a 
widely popular genre of online games where thousands of people can play simultaneously 
within a massive virtual environment. World of Warcraft, which is considered to be the 
most popular MMORPG of all time, had over 10 million users in 2014 (Graham, 2014). 
Ultimately, a principle components analysis of the results from Yee’s (2006a) 
initial administration of the Gameplay Motivations Scale revealed that online gameplay 
motivations could be categorized into 10 subcomponents: (a) advancement, (b) 
mechanics, (c) competition, (d) socializing, (e) relationship, (f) teamwork, (g) discovery, 
(h) role-playing, (i) customization, and (j) escapism. Secondary analysis revealed that 
these subcomponents could also be grouped into one of three primary components—
achievement, social, or immersion (Table 1.1).  
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Table 1.1 
Motivational Components and Subcomponents of Online Gameplay 
Achievement Social Immersion 
   
Advancement Socializing Discovery 
Progress, Power, 
Accumulation, Status 
Casual Chat, Helping Others, 
Making Friends 
Exploration, Lore, Finding 
Hidden Things 
   
Mechanics Relationship Role-Playing 
Numbers, Optimization, 
Templating, Analysis 
Personal, Self-Disclosure, 
Find and Give Support 
Story Line, Character 
History, Roles, Fantasy 
   
Competition Teamwork Customization 
Challenging Others, 
Provocation, Domination 
Collaboration, Groups, 
Group Achievement 
Appearances, Accessories, 
Style, Color Schemes 
   
  Escapism 
  
Relax, Escape from Real Life, 
Avoid Real-Life Problems 
   
Note. Adapted from “Motivations for Play in Online Games,” by N. Yee, 2006, 
CyberPsychology & Behavior, 9(6), p. 773. Copyright 2006 by Mary Ann Liebert, Inc. 
Reprinted with permission. 
Achievement component. The first motivational component, achievement, 
contains three subcomponents: advancement, mechanics, and competition. Advancement 
is characterized by a gamer’s desire to achieve status, recognition, and power. Gamers 
who are motivated by advancement often derive satisfaction by accumulating in-game 
resources, constantly progressing, acquiring in-game power, and by gaining social 
recognition and financial superiority. Players scoring highly in advancement are attracted 
to online games that facilitate their desire to constantly progress in the game (Yee, 2005). 
Mechanics is described as a fascination with the rules of play and a desire to 
capitalize on a full understanding of the game’s reward system. These gamers derive 
satisfaction from optimizing their character and excelling in a particular area (Yee, 2005). 
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Competition is characterized by gamers who challenge or provoke others in an 
effort to outcompete and outlast opponents. Players scoring highly in competition enjoy 
the power of dominating other gamers (Yee, 2005). 
Overall, about 35% of online gamers are motivated primarily by achievement, but 
this component also accounts for the largest difference between males and females. Yee 
(2005) found that only 7% of female gamers, compared to 40% of male gamers, were 
motivated primarily by achievement (Yee, 2005). 
Social component. The second motivational component, social, contains three 
subcomponents: socializing, relationship, and teamwork. Gamers who score highly in the 
first subcomponent, socializing, enjoy meeting other gamers and will often play online to 
make friends and engage in casual conversations (Yee, 2005). 
Relationship is characterized by gamers who play online to build long-term 
friendships and to form deep, personal connections with other players. Gamers scoring 
highly in relationship do not mind discussing their personal life and will often seek and 
provide support to other gamers who might be facing real-life crises (Yee, 2005). 
Teamwork is characterized by gamers who enjoy group dynamics. Those who 
score highly in teamwork derive satisfaction from working and collaborating with other 
gamers. Conversely, those who score low in this subcomponent are self-sufficient gamers 
who will only play in a group when it is absolutely essential (Yee, 2005). 
Overall, about 30% of online gamers are motivated primarily by the social 
component. Regarding gender differences, about 42% of female gamers and 27% of male 
gamers are motivated primarily by the social component (Yee, 2005). 
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Immersion component. The third motivational component, immersion, contains 
four subcomponents: discovery, role-playing, customization, and escapism. The 
discovery subcomponent is characterized by those who enjoy exploring the virtual world 
and uncovering hidden or unique aspects of the game. Gamers scoring highly in 
discovery will often enjoy embarking on unknown quests and locating rare artifacts. 
(Yee, 2005). 
The role-playing subcomponent is characterized by gamers who enjoy creating 
alternate identities in the virtual world. These gamers will typically spend time 
developing unique traits and detailed backstories for their alternate identities (Yee, 2005). 
Gamers who score highly in customization enjoy playing games that offer a range 
of customization options for their characters. These gamers derive satisfaction from 
personalizing their virtual identity (Yee, 2005). 
The escapism subcomponent is characterized by players who use online games as 
a means for relieving stress. These gamers seek to escape from the real world and will 
often play to avoid confronting their real-life problems (Yee, 2005). 
Overall, about 35% of online gamers are motivated primarily by immersion. 
About 51% of female gamers and 33% of male gamers are motivated by the immersion 
component (Yee, 2005). 
Yee’s (2006a) framework established one of the first empirically tested models 
that provided detailed descriptions of various motivational constructs in the context of 
online gaming. Ultimately, his theory of online gameplay motivations formed the 
foundation for research into the relationship between player motivations and gaming-
related problems. 
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Statement of Purpose 
The purpose of this study is to synthesize findings related to the association 
between player motivations and gaming-related problems using online gameplay 
motivations theory (Yee, 2006a) as a practical framework. Research has found that 
problematic online gaming cannot be adequately measured using general addiction 
criteria (Deleuze et al., 2018; Petry et al., 2014) because they are unable to distinguish 
problematic usage from high levels of healthy engagement (Charlton & Danforth, 2007). 
Scholars have also advocated for more research that explores alternative, non-addiction 
approaches to problematic gaming (van Rooij et al., 2018). This study bridges a gap in 
the literature by investigating such an alternative to the study of problematic online 
gaming that uses player motivations to help explain why highly engaged online gamers 
may or may not experience gaming-related problems. 
Research Questions 
The following research questions were developed to guide the proposed 
methodology and to examine how online gameplay motivations theory helps explain why 
some individuals who are highly engaged with online games are nonpathological, while 
similar behavior in other individuals can lead to gaming-related problems. 
1. What is the overall effect size among studies that measure the association 
between the achievement motivation and gaming-related problems? 
2. What is the overall effect size among studies that measure the association 
between the social motivation and gaming-related problems? 
3. What is the overall effect size among studies that measure the association 
between the immersion motivation and gaming-related problems? 
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Potential Significance of the Study 
Video games have rapidly become a ubiquitous form of human experience 
(Przybylski, Rigby, & Ryan 2010). However, there is still a significant need to reduce the 
social stigmas and stereotypes that are often imposed on gamers (Aarseth et al., 2017; 
Billieux et al., 2013; Griffiths et al., 2015; Kirby et al., 2014; Williams et al., 2008; Yee, 
2006b). Mitigation of these stereotypes would allow for a more balanced approach to the 
study of online gaming (Barnett & Coulson, 2010), but stereotyping has been reinforced 
by research that fails to distinguish between problematic online gamers and highly 
engaged online gamers (Billieux et al., 2013). In order to avoid misdiagnosing highly 
engaged online gamers as behavioral addicts and more accurately identify at-risk 
subgroups that suffer from gaming-related problems, more research is needed that can 
systematically review the extant literature and synthesize findings that examine the 
association between player motivations and gaming-related problems (Kuss et al., 2012). 
The present study aims to address this need by contributing new synthesis-generated 
evidence to the field of online gaming. 
Evidence suggests that gaming-related problems are triggered by specific 
motivations, which is useful for clinicians who can use this information to develop 
various treatment approaches (Hussain, Williams, & Griffiths, 2015). Hellström et al. 
(2012) have discussed the practical implications of studies that can identify which 
motivational components are most strongly associated with gaming-related problems—
which would provide clinicians, psychologists, parents, teachers, policy makers, and 
executive leaders with a more refined understanding of psychological predictors. 
  
13 
This study helps to shift the path of problematic online gaming research away 
from unidimensional addiction diagnostics to one that focuses on player motivations. 
Separating addiction from online gaming research and, instead, investigating the 
relationship between motivational tendencies and gaming-related problems will help 
reduce misdiagnoses (Charlton & Danforth, 2004; Kardefelt-Winther, 2017), relieve the 
stigmatization of highly engaged gamers (Billieux et al., 2013), pacify the moral panic 
about video gaming (Aarseth et al., 2017; Bean et al., 2017), and create an environment 
where the potential benefits of online gaming can be fully realized (Barnett & Coulson, 
2010; Bean et al., 2017). 
Studies have shown that online gaming can provide ample opportunities for 
leadership development, particularly in MMORPGs. For instance, IBM, one of the 
world’s largest employers, conducted a study which found that nearly half of their 
employees who play MMORPGs believe that online games have improved their real-
world leadership capabilities (IBM, 2007). Furthermore, the study found that, compared 
to many leaders in the business world, leaders who play online games are more 
comfortable taking risks, accepting failure, and enacting collaborative influence (IBM, 
2007). IBM has stressed the importance of understanding leadership development in 
MMORPGs since those who have developed these skills within virtual worlds are 
beginning to enter the workforce (IBM, 2007). 
Other researchers have found that MMORPGs can provide opportunities for 
learning social skills and managing small groups (Ducheneaut & Moore, 2005), build 
transformational leadership skills (Xanthopoulou & Papagiannidis, 2012), and develop 
leadership abilities during collaborative group decision-making (de Freitas & Griffiths, 
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2007). For example, regarding gameplay motivations, it was found that players motivated 
by teamwork often encountered in-game opportunities for leadership development that 
were able to translate into real-world leadership skills (Jang & Ryu, 2011). 
Yee (2006b) discovered that the acquisition of in-game leadership skills was 
similar for males and females, which Jang and Ryu (2011) have noted as evidence of 
reduced gender stereotyping within virtual worlds. The authors note that, regardless of 
one’s gender, online gaming provides an indiscriminate opportunity for leadership 
development (Jang & Ryu, 2011). Jang and Ryu (2011) also advocated for the use of 
MMORPGs as a powerful and cost-effective method for providing leadership training to 
students and employees. MMORPGs are suitable environments for teaching students or 
employees how to make rapid decisions, listen to others carefully, persuade team 
members, and integrate information to pursue larger goals (Jang & Ryu, 2011). 
The mass appeal and socially oriented nature of online games makes them 
suitable environments for cooperative learning activities (Childress & Braswell, 2006) 
and for piloting innovative pedagogies such as story-path curriculums (Yee, 2006c). 
Researchers have encouraged school leaders to consider incorporating online game-based 
learning activities for students to help overcome the spatial limitations of traditional 
classrooms (Halverson, 2005). Research also suggests that online games can provide 
valuable learning opportunities for students taking English as a second language through 
network-based vocabulary acquisition exercises (Peterson, 2010). 
Overall, unidimensional approaches to problematic online gaming that rely solely 
on addiction criteria risk pathologizing a popular form of entertainment and undermining 
studies on the benefits and real-world applications of online gaming (Bean et al., 2017). 
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The significance of this study is related to how certain player motivations can 
differentiate between highly engaged and problematic online gamers using a non-
addiction approach in an effort to inform parents, educators, clinicians, policy makers, 
and executive leaders about the precursors of problematic usage. Consequently, this study 
offers an approach that helps to reduce the misdiagnosis of highly engaged online 
gamers, form a foundation for future studies on viable treatment approaches for gaming-
related problems, help mitigate the stigmatization imposed on video game culture, and 
create an environment where the potential benefits of online gaming can be realized. 
Definitions of Terms 
Achievement component—includes the motivational subcomponents of 
advancement, mechanics, and competition (Yee, 2006a). 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5)—the fifth 
edition of a manual published by the American Psychiatric Association that serves as the 
official classification of mental disorders and their associated criteria for diagnoses 
(APA, 2013). 
Effect size—an index of the magnitude and direction of an association between 
two or more variables (Card, 2012). 
Gaming-related problems—a maladaptive pattern of excessive and uncontrollable 
gaming resulting in negative consequences for the occupational and social life of the 
subject (Kuss et al., 2012, p. 481). 
Highly engaged online gamer/gaming—a gamer who exhibits a high degree of 
nonpathological video game usage that does not present gaming-related problems for the 
player (Charlton & Danforth, 2007). 
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Home video game console—an electronic device that is used to play video games, 
such as the Sony PlayStation 4, the Microsoft Xbox One, or the Nintendo Switch. 
Immersion component—includes the motivational subcomponents of discovery, 
role-playing, customization, and escapism (Yee, 2006a). 
Internet gaming disorder (IGD)—persistent and recurrent use of the Internet to 
engage in games, often with other players, leading to clinically significant impairment or 
distress (APA, 2013, p. 795). 
Massively-Multiplayer Online Role-Playing Game (MMORPG)—a type of online 
game where thousands of players can interact with one another in a persistent virtual 
world (Billieux et al., 2011, p. 165). 
Meta-analysis—a quantitative approach to summarizing and comparing results 
from empirical literature that involves the statistical analysis of effect size statistics from 
multiple studies (Card, 2012). 
Multiplayer—of or relating to a video game, or a portion of a video game, in 
which more than one person plays at the same time in a shared game environment 
(Multiplayer, 2017, para. 1). 
Online game—a video game that can be played simultaneously with others over 
the Internet, often in a multiplayer format. 
Online gameplay motivations theory—a theory proposed by Yee (2006a) to help 
explain why some individuals who are highly engaged with online games are 
nonpathological while similar behavior in other individuals can lead to gaming-related 
problems. This theory includes achievement, social, and immersion as the primary 
motivational components. 
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Problematic/pathological online gamer/gaming—see Gaming-related problems. 
Social component—includes the motivational subcomponents of socializing, 
relationship, and teamwork (Yee, 2006a). 
Video game—an interactive game that can be played using a home video game 
console, handheld device, smartphone, or personal computer. 
Virtual environment/world—a persistent online world that continues to exist 
regardless of who is participating and where events and interactions between players 
occur in real time (Billieux et al., 2011). 
Chapter Summary 
More than 150 million people in the United States play video games, and more 
than half of all gamers play online with other individuals in multiplayer scenarios 
(Entertainment Software Association, 2015). Online games allow players from various 
geographic settings to interact with one another in highly complex, detailed, and realistic 
virtual worlds (Anand, 2007). However, despite the socially oriented culture and 
widespread popularity of online video games, players continue to endure stigmatization 
(Billieux et al., 2013). Numerous scholars who specialize in video game research have 
expressed concerns about the negative consequences of continued stigmatization, and 
they have questioned its role in the proposal of IGD as a new behavioral addiction 
(Aarseth et al., 2017). 
Billieux et al. (2015) noted that assessing gaming-related problems using the 
diagnostic criteria for IGD is insufficient because it would incorrectly categorize highly 
engaged, nonpathological gamers as addicts. Scholars have advocated for more research 
that explores non-addiction approaches to problematic gaming (van Rooij et al., 2018). 
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Using online gameplay motivations theory (Yee, 2006a) as a framework, this 
study bridges a gap in the literature by investigating an alternative approach to the study 
of problematic online gaming that uses player motivations to help explain why highly 
engaged online gamers may or may not experience gaming-related problems. The present 
study helps to redirect the path of problematic online gaming research away from 
unidimensional addiction diagnostics to one that is more applicable to the field of online 
gaming. This will help contribute to the reduction of misdiagnoses (Charlton & Danforth, 
2004; Kardefelt-Winther, 2017), relieve the stigmatization of highly engaged gamers 
(Billieux et al., 2013), pacify the moral panic about video gaming (Aarseth et al., 2017; 
Bean et al., 2017), provide a foundation for studies to investigate treatment approaches 
for gaming-related problems (Hussain et al., 2015), and create an environment where the 
potential benefits of online gaming can be fully realized (Bean et al., 2017). 
The following chapter provides a detailed review of the literature related to player 
motivations and gaming-related problems. The subsequent chapters (a) describe the 
methodology chosen to address the research problem, (b) present the results of the study, 
(c) discuss the implications of the findings, and (d) provide recommendations for 
researchers in the field, parents, gamers, clinicians, policy makers, and executive leaders. 
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Chapter 2: Review of the Literature 
The following sections of this chapter reintroduce the research problem and 
briefly describe its historical context. This is then followed by an overview of the history 
and expansion of online gaming, a review of the literature on the difference between 
addiction and high engagement, and a detailed review of studies that used player 
motivations to examine problematic involvement and other gaming-related outcomes. 
Introduction and Purpose 
Prior to the growth of the Internet in the early 2000s, gaming was generally 
perceived by the public as a solitary activity (Roberts et al., 1999). However, video 
games have evolved to become a dominant, mainstream form of entertainment around the 
world (Przybylski et al., 2010). Advances in technology have allowed players from 
various geographic settings to interact in highly complex, detailed, and realistic virtual 
worlds (Anand, 2007). Players have become captivated by the heightened sense of 
realism and opportunities for multi-user relationships (Mihan et al., 2015), and their 
usage of online games has increased rapidly (Anand, 2007; Hellström et al., 2012; Yee, 
2006a). In 2010, over six million gamers in the United States spent more than 48 hours 
per week playing online video games (NPD Group, 2010). 
The increased level of engagement with online games ultimately drew the 
attention of parents, educators, clinicians, and the general public who became concerned 
about the consequences of this new behavior (Anand, 2007; Ferguson, 2015). Although 
earlier research by Griffiths (1993) had revealed that gaming could present players with 
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both positive benefits as well as negative consequences, he also cautioned scholars to 
recognize the dangers of dichotomous thinking in regard to the effects of gaming. Almost 
two decades later, Przybylski et al. (2010) reiterated the need to depolarize the nature of 
online gaming research and develop new approaches that would help destigmatize 
gaming and allow it to become publicly recognized as a healthy form of entertainment. 
However, numerous scholars have noted that preexisting stereotypes and social 
stigmas have stalled efforts to reinvent online gaming research (Billieux et al., 2013; 
Griffiths et al., 2015; Kirby et al., 2014; Williams et al., 2008; Yee, 2006b). Furthermore, 
Aarseth et al. (2017) have argued that the direction of empirical inquiry has narrowly 
focused on attempting to classify online gaming as an addiction, which risks incorrectly 
categorizing highly engaged, nonpathological online gamers as having a behavioral 
disorder (Charlton & Danforth, 2007).  
Differentiating highly engaged and problematic online gamers. Charlton and 
Danforth (2007) aimed to delineate pathological and nonpathological indicators of online 
gaming behaviors by distinguishing between addiction and high engagement. The authors 
created a scale that aligned classic addiction criteria with questions related to online 
gaming. More specifically, the scale measured online gaming as it related to seven 
commonly used addiction criteria: (a) behavioral salience—the degree to which playing 
online games dominates a person’s life, (b) cognitive salience—a mental preoccupation 
with online games, (c) euphoria—a feeling of intense excitement that is derived from 
playing online games, (d) tolerance—the need to play online games to a progressively 
greater extent in order to achieve euphoria, (e) withdrawal—when ceasing to play online 
games results in detrimental physical effects or negative emotional states, (f) conflict—
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when playing online games leads to interpersonal or intrapersonal strife, and (g) relapse 
and reinstatement—when attempts to abstain from online gaming are unsuccessful. 
Charlton and Danforth (2007) administered the scale to a sample of gamers who 
regularly played Asheron’s Call, a popular MMORPG, to investigate the relevance of 
using general addiction criteria when diagnosing pathological online gaming. The study 
resulted in 442 responses (86% male, mean age = 29, mean hours of gameplay per week 
= 19), and a subsequent exploratory factor analysis revealed that four of the seven 
addiction criteria reliably predicted pathological online gaming. These included 
behavioral salience, withdrawal, conflict, and relapse and reinstatement. However, it was 
also revealed that the three remaining addiction criteria (cognitive salience, euphoria, and 
tolerance) were not indicative of pathological online gaming; and, instead, these criteria 
were positively related to high engagement with online games. This finding was 
supported by Lehenbauer-Baum and Fohringer (2015), who also discovered that 
cognitive salience, euphoria, and tolerance were expressions of nonpathological, highly 
engaged gaming behavior. The authors agreed with Charlton and Danforth (2007) by 
concluding that general addiction criteria were unsuitable for diagnosing IGD or reliably 
predicting gaming-related problems (Lehenbauer-Baum and Fohringer, 2015). 
Despite the evidence that general addiction criteria are inadequate when assessing 
problematic involvement in online games (Charlton & Danforth, 2007; Lehenbauer-
Baum & Fohringer, 2015), studies related to IGD have further polarized online gaming 
research because of their lack of differentiation between addicted gamers and highly 
engaged gamers who do not suffer from gaming-related problems (Charlton & Danforth, 
2007; Petry et al., 2014). Moreover, incorrectly classifying highly engaged gamers as 
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addicts would further deepen the social stigma associated with the broader video gaming 
culture (Billieux et al., 2013). It is, therefore, necessary to investigate an alternative 
approach to the study of online gaming that does not rely on addiction criteria to assess 
problematic involvement in online games (Billieux et al., 2015; Przybylski et al., 2010). 
Alternative approach to the study of online gaming. Seay and Kraut (2007) 
offered an alternative approach to the study of online gaming by using player 
motivations, rather than general addiction criteria, to account for the consequential 
differences between problematic gamers and highly engaged gamers. Aarseth et al. 
(2017) and van Rooij et al. (2018) maintain that alternative approaches to the study of 
problematic online gaming are necessary in order to reduce the risk of pathologizing 
healthy behaviors on the basis of addiction criteria that are not in sync with the context or 
culture of online gaming. Scholars agree that examining the relationship between player 
motivations and gaming-related problems will also help to reduce the misdiagnosis and 
stigmatization of nonpathological, highly engaged online gamers (Charlton & Danforth, 
2004; Deleuze et al., 2018; Griffiths et al., 2015; Kardefelt-Winther, 2015, 2017). 
Review of the Literature 
The following section reviews Yee’s (2006a) original study that formed the 
foundation for research on the association between player motivations and gaming-
related problems. The remaining sections provide a detailed review of studies that used 
Yee’s (2006a) theory of online gameplay motivations to inform their research. 
Development of online gameplay motivations theory. Yee (2006a) developed 
and administered the 39-item Gameplay Motivations Scale to a convenience sample of 
over 3,200 MMORPG players. A principle components analysis of the results revealed 
  
23 
that gameplay motivations could be divided into 10 unique subcomponents: (a) 
advancement, (b) mechanics, (c) competition, (d) socializing, (e) relationship, (f) 
teamwork, (g) discovery, (h) role-playing, (i) customization, and (j) escapism. A second 
principal components analysis was conducted to determine whether certain 
subcomponents could be grouped together. The secondary analysis revealed three 
primary motivational components—achievement, social, and immersion (Yee, 2006a).  
Following the recommendations of Charlton and Danforth (2004), Yee (2006a) 
also included a 7-item problematic usage scale that was able to differentiate between high 
engagement and problematic online gaming. Results of a multiple regression analysis 
showed that the strongest predictors of gaming-related problems were the escapism 
subcomponent (β = .31, R2 = .34, p < .001), hours played per week (β = .30, R2 = .34, p < 
.001), and the advancement subcomponent (β = .17, R2 = .34, p < .001). These initial 
findings led to the development of online gameplay motivations theory and established a 
reliable instrument that could be used to measure gamers’ motivational tendencies. 
Review of the achievement motivation. The first motivational component, 
achievement, contains three subcomponents: advancement, mechanics, and competition. 
Reviewed in this section are studies that measured the association between gaming-
related problems and the achievement motivation or any of its three subcomponents. 
Research has shown that the achievement motivation is associated with gaming-
related problems (Beard & Wickham, 2016; Billieux et al., 2013; Hussain et al., 2015; 
Kardefelt-Winther, 2014c; Kuss et al., 2012; Li, Liau, Gentile, Khoo, & Cheong, 2013; 
Ryan, Rigby, & Przybylski, 2006; Yee, 2006a; Zanetta Dauriat et al., 2011). In general, 
multiple regression analyses within the selected studies have indicated that the 
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achievement motivation can explain between 19% (Zanetta Dauriat et al., 2011) and 46% 
(Kuss et al., 2012) of the total variance in gaming-related problems. Overall, studies have 
revealed a small, r(273) = .24, p < .01, (Li et al., 2013) to moderate, r(688) = .47, p < 
.001, (Billieux et al., 2013) association between the achievement motivation and gaming-
related problems. Conversely, one large study by Shen and Williams (2011) discovered 
an association between the achievement motivation and positive psychosocial outcomes. 
Relationship between the achievement motivation and gaming-related problems. 
Using Yee’s (2006a) 39-item Gameplay Motivations Scale, which has been shown to 
have both internal and external validity (Billieux et al., 2013), Hussain et al. (2015) 
administered an online questionnaire to a sample of 1,167 online gamers (75% male, 
mean age = 23) and found that gamers who were motivated by competition were 14 times 
more likely (OR = 14.40, 95% CI [4.32, 47.99]) than nongamers to experience gaming-
related problems. Aside from a study by Kuss et al. (2012), which also found one of the 
strongest explanatory models of gaming-related problems, Hussain et al. (2015) 
distinguished their study by electing to include a nongamer control group. Although their 
finding only pertains to the competition subcomponent of the achievement motivation, 
Hussain et al. (2015) used Yee’s (2006a) original 39-item scale, which warranted their 
reporting at the motivational subcomponent level. Similar to the majority of current 
research that addresses whether online gameplay motivations can be associated with 
gaming-related problems, Hussain et al. (2015) employed a cross-sectional study design, 
which limits causal inference. However, their study benefited from a large sample and a 
clear delivery of latent class analysis for establishing comparison groups. Other studies 
have also used latent class or cluster analyses to establish control groups in an effort to 
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more accurately compare varying degrees of problematic game use (Billieux et al., 2015; 
Colder Carras et al., 2017). 
An earlier multiphase study by Ryan et al. (2006) surveyed 730 MMORPG 
players (93% male, mean age = 22) to investigate the descriptive utility of online 
gameplay motivations as they relate to self-determination theory, which seeks to explain 
how intrinsic and extrinsic factors facilitate or undermine an individual’s motivations. 
Given its proximity to Yee’s (2006a) formative research into online gameplay 
motivations, the work of Ryan et al. (2006) was one of the first studies to use Yee’s 
(2006a) 39-item Gameplay Motivations Scale. As a consequence of being one of the 
earliest studies to investigate the association between player motivations and gaming-
related problems, Ryan et al. (2006) only incorporated Yee’s (2006a) motivational 
categories in the final phase of their much more comprehensive longitudinal evaluation of 
self-determination theory. Still, results from the final phase of their study revealed that 
the achievement motivation was inversely associated with gamers’ postplay mood—
explaining 21% of its total variance (β = −.21, R2 = .21, p < .01). 
While developing a gaming-contingent self-worth scale for predicting symptoms 
of IGD, Beard and Wickham (2016) administered a shortened 12-item Gameplay 
Motivations Scale to a convenience sample of 600 MMORPG players (66% male, mean 
age = 30). Results of hierarchical multiple regression revealed that the achievement 
motivation explained 32% of the variance in gaming-related problems (β = .17, R2 = .32, 
p < .01). This effect size is also similar to those revealed by other regression models 
(Kardefelt-Winther, 2014c; Yee, 2006a). A characteristic that distinguishes the findings 
of Beard and Wickham (2016) is the relatively large proportion of female participants 
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(33%) compared to most studies of online gaming. For instance, a comparably large 
study by Shen and Williams (2011) obtained a sample of online gamers that was 20% 
female, despite findings that nearly half (45%) of all gamers in the United States are 
women (Entertainment Software Association, 2018). 
Beard and Wickham (2016) also chose to perform convergent and discriminant 
validity tests to improve the construct validity of the study measures. In addition, they 
corrected for violations of multivariate normality assumptions while conducting the 
factor analysis for their gaming-contingent self-worth scale. 
Zanetta Dauriat et al. (2011) administered an online questionnaire to a 
convenience sample of 696 MMORPG players (93% male, mean age = 26) and also 
found an association—albeit the weakest—between the achievement motivation and 
gaming-related problems. However, despite obtaining a relatively weak predictive model 
of problematic gaming (β = .36, R2 = .19, p < .001), they discovered that gamers who 
were motivated by achievement were 12 times more likely to score higher on the 
MMORPG addiction scale than were gamers who indicated being motivated by 
immersion. This conflicts with studies that have found a stronger association between the 
immersion motivation and gaming-related problems (Billieux et al., 2011; Li et al., 2013; 
Shen & Williams, 2011). This may have resulted from the decision of Zanetta Dauriat et 
al. (2011) to reduce Yee’s (2006a) original 39-item Gameplay Motivations Scale to a 14-
item scale. Although their new scale obeyed the Kaiser rule and only contained items 
with eigenvalues greater than one, the shortened questionnaire weakens the 
reproducibility of their findings. Furthermore, because the purpose of their study was not 
to produce a revised gameplay motivations scale, the abridged scale did not undergo the 
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same validity and reliability tests as have other attempts to revise Yee’s (2006a) original 
Gameplay Motivations Scale (Hagström & Kaldo, 2014; Hilgard, Engelhardt, & 
Bartholow, 2013; Kahn et al., 2015; Li et al., 2013). 
A study by Billieux et al. (2013) supplemented its cross-sectional design with a 2-
month longitudinal validation process. The authors were interested in determining the 
reliability of gamers’ self-reported motivations by examining gameplay logs and statistics 
to cross-check respondents’ selected motivations with their actual in-game behaviors. 
Based on an analysis of the in-game behaviors of 690 MMORPG players (87% male, 
mean age = 26), gamers who self-reported as being motivated by competition were more 
likely to engage in competitive gameplay behaviors. This finding contributes to the field 
by providing evidence for the reliability of gamers’ self-reported motivations using Yee’s 
(2006a) 39-item Gameplay Motivations Scale. Billieux et al. (2013) also elected to revise 
an instrument that is commonly used to assess problematic online gaming, the Internet 
Addiction Test (Khazaal et al., 2008), so that it more appropriately measured gaming-
related problems. Billieux et al. (2013) found one of the largest associations between the 
advancement motivation and gaming-related problems among all of the studies included 
in this review, r(688) = .47, p < .001. 
Results of the longitudinal analysis conducted by Billieux et al. (2013) also 
suggested that high involvement with online games did not necessarily imply gaming-
related problems. This finding supports the argument presented by Charlton and Danforth 
(2007), who have emphasized that high engagement with online games should not be 
confused with an individual’s likelihood of experiencing gaming-related problems. 
Although research suggests that gamers who are motivated by achievement will tend to 
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play online games more frequently than others (Herodotou, Kambouri, & Winters, 2014; 
Ryan et al., 2006), Wong and Hodgins (2014) have advanced the argument of Charlton 
and Danforth (2007) by also cautioning researchers that the frequency of gameplay is 
neither necessary nor sufficient to infer problematic usage. 
Li et al. (2013) conducted a multiphase study that consisted of an exploratory 
cross-sectional design for identifying the strongest factors from Yee’s (2006a) Gameplay 
Motivations Scale, and they followed this study with a 2-year longitudinal design to 
improve the possibility of establishing causal evidence. Li et al. (2013) administered a 
questionnaire to 219 secondary school students who played MMORPGs (59% male, 
mean age = 14), and then followed up with the same group of students one year later to 
measure how their motivations predicted problematic game use. 
Although the study by Li et al. (2013) provides stronger causal evidence than 
most studies included in this review, their negative outcomes scale was adapted from a 
gambling addiction scale. As a result, the validity of the findings would be questioned by 
researchers who have emphasized the distinction between addictive gambling behaviors 
and addictive gaming behaviors (Kardefelt-Winther, 2014a; Petry et al., 2014). Still, 
compared to similar cross-sectional studies, the research by Li et al. (2013) used a 
longitudinal design that warrants a more heavily weighted interpretation of its findings. 
The results of their longitudinal analysis showed that the achievement motivation was 
correlated with problematic game use in year one, r(217) = .21, p < .01, and in year two 
of the study, r(273) = .24, p < .01. 
The authors also noted that achievement was the only motivation that predicted 
violent in-game behaviors. However, the achievement motivation only explained 5% of 
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the variance in violent gaming behaviors, and there is considerable debate regarding the 
relationship between violent in-game behaviors and an individual’s actual tendency for 
real-world violence (Triberti, Villani, & Riva, 2015). 
Violent video games and gaming-related problems. One of the first meta-analytic 
reviews to address the debate regarding the relationship between playing violent video 
games and exhibiting aggressive behavior was published in 2007 (Ferguson, 2007). The 
author noted that, contrary to public perception, the cumulative evidence from a meta-
analysis of 17 studies suggested that only 2% of the variance in aggressive behavior 
could be attributed to playing violent video games. Furthermore, after controlling for 
publication bias using Egger’s regression (Egger, Smith, Schneider, & Minder, 1997) and 
the “trim and fill” procedure (Duval & Tweedie, 2000), the pooled correlation between 
violent video game exposure and aggressive behavior was reduced to zero. 
Ferguson (2007) also conducted a second meta-analysis to address the counter-
argument that playing violent video games can be associated with positive outcomes such 
as heightened visuospatial cognitive abilities—which relates to an individual’s ability to 
visually perceive the spatial relationships among objects. After controlling for publication 
and other biases, meta-analytic results from seven studies on the topic revealed a pooled 
correlation that accounted for 13% of the observed variance between playing violent 
video games and visuospatial cognition. Ferguson (2007) argued that these results present 
evidence for the need to reframe the debate surrounding violent video games. 
Review of the achievement motivation and positive outcomes. Shen and 
Williams (2011) conducted a large study that investigated the association between online 
gameplay motivations and psychosocial well-being in 5,896 MMORPG players (80% 
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male, mean age = 31). Their study was distinguished by its use of more discrete outcome 
variables. Whereas most other studies used a composite negative outcome score to 
measure gaming-related problems, Shen and Williams (2011) used separate validated 
scales to assess a variety of potential outcomes. Among all three motivational categories 
of achievement, social, and immersion, achievement was the strongest predictor of family 
communication quality (R2 = .08), and was the only motivation inversely associated with 
gamers’ feeling of loneliness (R2 = .31). Shen and Williams (2011) also controlled for 
potential confounders, such as clinical depression, to account for conditions that may 
have preceded the study. This was the only study included in this review that found a 
relationship between the achievement motivation and positive psychosocial outcomes. 
Summary of findings related to the achievement motivation. Overall, this review 
revealed that the achievement motivation was positively associated with gaming-related 
problems. However, one study also found a relationship between the achievement 
motivation and positive psychosocial outcomes (Shen & Williams, 2011). Most studies 
used multiple regression to predict gaming-related problems, and the achievement 
motivation was found to explain between 19% and 46% of the overall variance in 
gaming-related problems. However, the wide variation of negative outcome scales across 
studies—an ongoing issue in online gaming research (Pontes & Griffiths, 2015)—and the 
reliance on composite scoring limits the ability to draw conclusions about the relationship 
between the achievement motivation and specific gaming-related problems. Further, the 
lack of longitudinal or experimental study designs limits causal inferences to be made 
about the claim that gamers who are motivated by achievement will experience more 
gaming-related problems than those who are motivated by social or immersion. However, 
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the two longitudinal studies (Billieux et al., 2013; Li et al., 2013) that were included in 
this portion of the review provide moderate causal evidence for this hypothesis, and, as 
such, warrant further consideration. 
Review of the social motivation. The second motivational component, social, 
contains three subcomponents: socializing, relationship, and teamwork. Reviewed in this 
section are studies that measured the association between gaming-related problems and 
the social motivation or any of its three subcomponents. 
Gaming-related outcomes for studies that examined the social motivation were 
more varied than were those that measured the achievement or immersion motivations. 
As a consequence, synthesizing effect sizes related to the social motivation are less 
precise. However, studies that measured gaming-related problems for all three of Yee’s 
(2006a) motivational categories offer an opportunity to draw comparative interpretations. 
Comparative analysis of the social motivation and gaming-related problems. 
Kardefelt-Winther (2014c) administered an online questionnaire to a sample of 702 
MMORPG players (89% male, mean age = 24) to examine the relationship between 
gameplay motivations, psychological characteristics, and gaming-related problems. 
Kardefelt-Winther (2014c) used hierarchical multiple regression to predict gaming-
related problems based on an individual’s primary motivation. He found that both the 
achievement motivation (β = .36, R2 = .32, p < .001) and the immersion motivation (β = 
.38, R2 = .32, p < .001) explained 32% of the total variance in gaming-related problems, 
while, conversely, the social motivation did not predict gaming-related problems (β = 
−.03, p > .05). Although Kardefelt-Winther (2014c) only found a marginal negative 
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association between the social motivation and gaming-related problems, Hellström et al. 
(2012) found a stronger reduction in the risk of gaming-related problems. 
Hellström et al. (2012) administered a questionnaire to a sample of 3,464 
MMORPG players between the ages of 13 and 18 (80% male). Results of the survey 
revealed that individuals who were socially motivated to play online games experienced a 
27% reduced risk of gaming-related problems compared to gamers who were motivated 
by other factors (OR = 0.73, 95% CI [.66, .82]). Comparatively, Hellström et al. (2012) 
also reported results for those who were motivated by achievement or immersion, and 
they found that the risk of gaming-related problems doubled for gamers who were 
motivated by achievement or immersion (Hellström et al., 2012). Although the sample 
size (N = 3,464) and high response rate (78%) improved the power of the study, its cross-
sectional nature and reliance on self-reports limits causal inference. 
Billieux et al. (2015) used a cluster analytic approach to determine whether 
gamers could be more accurately subdivided into problematic and nonproblematic 
groups. Using a convenience sample of 1,057 MMORPG players (88% male, mean age = 
26), the authors conducted a cluster analysis which revealed that gamers who were 
socially motivated to play online games were commonly found in the nonproblematic 
gaming cluster. Similar to the findings of Kardefelt-Winther (2014c) and Hellström et al. 
(2012), socially motivated gamers were also less likely than other clusters to experience 
gaming-related problems, F(4, 1052) = 54.12, p = .001, η2 = .17. Although the study 
relied heavily on gamers’ self-reported motivations, an earlier longitudinal study 
(Billieux et al., 2013) found gamers’ self-reported motivations to be reliable as well as 
indicative of their actual in-game behaviors. 
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Compared to the achievement motivation, which was found to be associated with 
gaming-related problems, findings suggest that the social motivation does not predict 
gaming-related problems. Conversely, socially motivated gamers are more likely to 
experience positive outcomes and other perceived benefits (Billieux et al., 2015; Dalisay 
et al., 2015; Hellström et al., 2012; Herodotou et al., 2014; Kardefelt-Winther, 2014c; 
Kaye & Bryce, 2012; Li et al., 2013; Shen & Williams, 2011; Yang & Huang, 2013). 
Review of the social motivation and positive outcomes. A study by Dalisay et al. 
(2015) investigated whether gameplay motivations could predict gamers’ acquisition of 
social capital, which is defined as the benefit one receives from investing in social 
relationships (Bourdieu, 1986). A questionnaire was administered to 465 university 
students who played video games within the past year. Using multiple regression, the 
authors found that the social motivation predicted gamers’ degree of neighborliness—an 
indicator of social capital (β = .17, R2 = .06, p < .01). Notably, however, neither the 
achievement motivation (β = −.04, p > .05) nor the immersion motivation (β = −.09, p > 
.05) contributed to this regression model. However, participants were limited to a self-
selected sample of college students who only needed to have played video games within 
the past year, which limits the generalizability of the findings. This study did not include 
gaming-related problems as an outcome variable. 
Other studies included in this review found an association between the social 
motivation and positive psychosocial outcomes. After surveying 5,896 online gamers 
(80% male, mean age = 31), Shen and Williams (2011) noted that the social component 
was the strongest predictor, among all three components, of gamers’ sense of community 
while playing online—explaining 14% of the total variance (β = .35, R2 = .14, p < .001). 
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In another model, the social motivation was the only motivation inversely associated with 
family communication time (β = −.05, R2 = .04, p < .05), which the authors suggest may 
be due to socially motivated gamers opting to satisfy their desire for interpersonal 
discourse by playing online with their friends (Shen & Williams, 2011). In addition to its 
large sample size, this study also controlled for preexisting social conditions that may 
have biased the findings, such as gamers’ existing social ties, family relationships, and 
level of extraversion. 
Yang and Huang (2013) used structural equation modeling to test the hypothesis 
that motivations would predict a gamer’s level of self-concept and life adaptation. 
Structural equation modeling allowed the authors to examine the potential for multiple 
relationships between these constructs and various motivational subcomponents. The 
authors administered a questionnaire to a convenience sample of 1,232 elementary and 
high school students (52% male) and developed a model that explained 27% of the 
variance in self-concept and life adaptation. The analysis also revealed that individuals 
who were socially motivated to play online games were more likely to score high in self-
concept (β = .72, R2 = .27, p < .001) and life adaptation (β = .19, R2 = .27, p < .001) than 
those who were not socially motivated to play online games (Yang & Huang, 2013). 
Kaye and Bryce (2012) addressed the lack of focus group methodologies in 
gaming research and conducted a realistic phenomenology in an effort to better 
understand the in-game experiences of socially motivated online gamers. A homogenous, 
purposive sample of 17 students (94% male, mean age = 23) were recruited to participate 
in four semistructured focus groups to better understand their gameplay motivations and 
social gaming experiences. Thematic analysis revealed that socially motivated gamers 
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tended to focus on social integration and building online friendships. This finding 
strengthens the credibility of Yee’s (2006a) online gameplay motivations theory by 
contributing qualitative evidence of the relationship between self-reported motivations 
and actual in-game behaviors. Although the authors did not perform member checks, they 
followed a clear process for identifying themes and provided abundant direct quotations 
from gamers, which strengthened the study’s transferability and confirmability. 
Herodotou et al. (2014) also explored online gamers’ experiences by conducting a 
thematic analysis, and they found that 56% of participants played online games primarily 
to build collaborative relationships. Herodotou et al. (2014) conducted their analysis 
using two independent researchers to strengthen interrater reliability. 
Summary of findings related to the social motivation. Overall, compared to 
gamers who are motivated by achievement or immersion, the studies included in this 
review do not show evidence that socially motivated gamers will experience similar 
gaming-related problems. On the contrary, studies that investigated all three of Yee’s 
(2006a) motivational categories have shown that the social motivation is either uniquely 
unrelated (Billieux et al., 2015; Kardefelt-Winther, 2014c; Li et al., 2013) or inversely 
associated (Hellström et al., 2012) with gaming-related problems. Similar to most studies 
related to online gaming, the lack of longitudinal designs prevents conclusions that 
suggest a causal relationship between gameplay motivations and gaming-related 
outcomes. With the exception of a robust longitudinal study conducted by Li et al. 
(2013), which found that the social motivation was the only component unrelated to 
problematic game use, r(273) = .11, p > .05, more experimental or quasi-experimental 
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studies are needed to support the hypothesis that socially motivated online gameplay can 
provide psychosocial benefits or lead to more positive outcomes. 
Review of the immersion motivation. The third motivational component, 
immersion, contains four subcomponents: discovery, role-playing, customization, and 
escapism. Reviewed in this section are studies that measured the association between 
gaming-related problems and the immersion motivation or any of its four subcomponents. 
Although studies show that the achievement motivation can be associated with 
gaming-related problems, this review suggests that the immersion motivation is more 
strongly associated with gaming-related problems (Billieux et al., 2011; Hagström & 
Kaldo, 2014; Hilgard et al., 2013; Hsu, Wen, & Wu, 2009; Kardefelt-Winther, 2014b; 
Kuss et al., 2012; Li et al., 2013; Shen & Williams, 2011; Yee, 2006a). Multiple 
regression analyses indicate that the immersion motivation can explain between 27% 
(Kardefelt-Winther, 2014b; Li et al., 2013) and 64% (Hsu et al., 2009) of the total 
variance in gaming-related problems. A study by Billieux et al. (2011) also found an 
association between the immersion motivation and gaming-related problems, but the 
authors did not report a coefficient of determination. 
Relationship between the immersion motivation and gaming-related problems. 
In his original theory paper, Yee (2006a) evaluated various gameplay motivations of 
more than 3,200 users of popular online video games (87% male) using the 39-item 
Gameplay Motivations Scale. It was found that two of the 10 motivational 
subcomponents, in particular, served as the strongest predictors of gaming-related 
problems—the escapism subcomponent of immersion (β = .31, R2 = .34, p < .001) and 
the advancement subcomponent of achievement (β = .17, R2 = .34, p < .001). There are 
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few sources in the literature related to the advancement subcomponent, but multiple 
studies that have used Yee’s (2006a) theory of online gameplay motivations have also 
found a link between the escapism subcomponent and gaming-related problems. 
Ultimately, this encouraged researchers to develop studies that focused primarily on the 
escapism subcomponent (Hagström & Kaldo, 2014; Hellström et al., 2012; Kardefelt-
Winther, 2014b; Kuss et al., 2012). 
Hagström and Kaldo (2014) acknowledged the need to gain a deeper 
understanding of the escapism motivation; and, to this end, they sought to establish a 
clearer definition of the term. Although evidence suggests that the escapism motivation is 
a predictor of gaming-related problems, Hagström and Kaldo (2014) observed that the 
reliability of Yee’s (2006a) 39-item Gameplay Motivations Scale was weakest for items 
that measured escapism. Compared to the other subcomponents measured in the scale, the 
questions that measured escapism had a relatively low reliability (α = .65). Hagström and 
Kaldo (2014) speculated that this may be due to the original escapism scale attempting to 
measure different concepts. More specifically, they hypothesized that escapism could be 
defined either as a positive concept or as a negative concept. They claimed that the term 
could be more accurately subdivided into positive escapism, defined as a fascination with 
the virtual world, and negative escapism, defined as an avoidance of real-life problems. 
To test this hypothesis, they administered a questionnaire to 201 online gamers 
(92% male, mean age = 23) using Yee’s (2006a) original measures for escapism as well 
as additional questions that differentiated between positive and negative escapism. 
Hagström and Kaldo (2014) found that gamers’ level of psychological distress was more 
strongly correlated with negative escapism, r(141) = .49, p < .01, than it was with 
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escapism as measured by Yee’s (2006a) original scale, r(141) = .21, p < .05. Further, 
their negative escapism scale was found to be more reliable (α = .85) than the original 
escapism scale. They concluded that the growing attention to the escapism phenomenon 
may call for a more direct and precise analysis of escapism scales. 
In addition to the escapism subcomponent, the immersion motivation also 
includes discovery, role-playing, and customization (Yee, 2006a). Although many study 
hypotheses focus on escapism, Hsu et al. (2009) was the only study included in this 
review to discover a strong link between the role-playing motivation and gaming-related 
problems (β = .31, R2 = .64, p < .001)—explaining 64% of the total variance. Although 
the adapted gameplay motivation scale employed by Hsu et al. (2009) was highly reliable 
(α = .93), it should be noted that their findings were likely impacted by the absence of an 
escapism measure on this particular gameplay motivation scale. 
Kuss et al. (2012) found that individuals who played MMORPGs (n = 175) for 
reasons of escapism (β = .36, R2 = .46, p < .01) or mechanics (β = .21, R2 = .46, p < .01) 
experienced more gaming-related problems than non-MMORPG players (n = 90). 
Notably, the authors also found that that socially-motivated gamers did not experience 
more gaming-related problems than non-MMORPG players. Although Kuss et al. (2012) 
found that time spent gaming was also associated with gaming-related problems, 
researchers have stressed that this variable should not be used as a sole predictor of 
problematic usage (Charlton & Danforth, 2007). Accordingly, Kuss et al. (2012) 
combined this variable with gameplay motivations, which resulted in a more predictive 
model that explained 46% of the total variance. This study was unique to most studies in 
online gaming research due to its inclusion of a non-MMORPG comparison group. 
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Kardefelt-Winther (2014b) applied online gameplay motivations theory to test his 
hypothesis that the relationship between the escapism subcomponent and gaming-related 
problems would be moderated by an individual’s stress level. An online questionnaire 
was administered to 702 MMORPG players (89% male, mean age = 24) and results of 
the study indicated a strong interaction between the escapism motivation and perceived 
stress (β = .88, R2 = .27, p < .01). The author argued that this was due to high stress levels 
compounding the negative effect of the escapism motivation. This particular study 
introduced hypothesis-driven theory testing to explain interactions between gameplay 
motivations and psychological indicators. This approach was influenced by an earlier 
study (Shen & Williams, 2011) that found the escapism motivation to be the strongest 
predictor of gamers’ feeling of loneliness (β = .11, R2 = .31, p < .001). 
Hilgard et al. (2013) sought to establish an updated gameplay motivations scale to 
be used for predicting problematic game use. Hilgard et al. (2013) developed and 
administered the Gaming Attitudes, Motivations, and Experiences Scales (GAMES) via 
an online questionnaire to 1,689 online gamers (87% male, mean age = 23), and they 
used multiple logistic regression to predict problematic game use based on motivational 
tendencies. Although factor analysis revealed several new motivational subcomponents, 
escapism was still retained in this new measure. Results of the regression showed that 
gamers who scored high on the escapism scale were more likely to exhibit signs of 
problematic game use (OR = 2.85, p < .001) than those who scored low in escapism. This 
study was distinguished by the authors’ decision to diversify the sample and include 
casual as well as less frequent gamers in the study population. 
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The multiphase, longitudinal study conducted by Li et al. (2013) also included the 
administration of a questionnaire to a subsample of 275 secondary school students who 
played MMORPGs (81% male, mean age = 13, n = 187 for regression analysis). Their 
findings revealed that the immersion motivation predicted problematic game use in year 
two of the study (β = .21, R2 = .27, p < .05). 
Summary of findings related to the immersion motivation. Overall, similar to the 
achievement motivation, evidence from this review suggests that the immersion 
motivation can be positively associated with gaming-related problems. However, with the 
exception of the longitudinal evidence produced by Li et al. (2013), the abundance of 
cross-sectional online gaming studies limits the ability to make causal interpretations. 
Chapter Summary 
Evidence presented in this review suggests that an individual’s motivation can be 
used to predict the likelihood of their experiencing gaming-related problems. Both the 
achievement motivation and the immersion motivation were found to be associated with 
gaming-related problems. However, evidence suggests that the social motivation does not 
predict gaming-related problems; rather, socially motivated online gamers tend to focus 
on social integration, and they may experience more positive outcomes such as improved 
neighborliness, increased sense of community while playing online, and heightened self-
concept and life adaptation. Notably, one study included in this review found a 
relationship between the achievement motivation and positive psychosocial outcomes. 
Yee’s (2006a) formative study on gameplay motivations has prompted new 
research related to its predictive utility when measuring the relationship between player 
motivations and gaming-related outcomes. Among all three motivational categories of 
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achievement, social, and immersion, this review has found that the immersion motivation 
is most strongly associated with gaming-related problems. Based on an unweighted 
average of studies, the immersion motivation explains 38% of the total variance in 
gaming-related problems. This estimate is slightly higher than the overall variance in 
gaming-related problems that is explained by the achievement motivation, which is 
estimated to be 31% based on the findings of this review. Conversely, the review also 
revealed that the social motivation is either uniquely unrelated or inversely associated 
with gaming-related problems. 
Overall, these findings suggest that gamers who are motivated by immersion or 
achievement may experience more gaming-related problems than those who are socially 
motivated. However, there is currently an oversaturation of cross-sectional studies in the 
literature related to online gaming (Hilgard et al., 2013). Only two studies included in this 
review (Billieux et al., 2013; Li et al., 2013) were conducted using longitudinal designs, 
which limited the opportunity to theorize whether a causal relationship exists between 
player motivations and gaming-related problems. 
Although this review included an unweighted average of effect sizes, there are 
currently no meta-analytic studies related to player motivations and gaming-related 
problems. Given the resource-intensive nature of longitudinal and experimental study 
designs, a more thorough meta-analysis that attempts to synthesize the online gaming 
literature would provide future researchers with a more defensible hypothesis for 
developing studies that could substantiate causality. The following chapter provides a 
detailed description of the methodology chosen for this study. 
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Chapter 3: Research Design Methodology 
This chapter provides a detailed description of the research design that was 
chosen to address the need for a systematic review and analysis of studies related to the 
association between player motivations and gaming-related problems. 
Introduction 
Current research has revealed that player motivations can be used to explain why 
highly engaged online gamers may or may not experience gaming-related problems. 
However, despite the accumulation of evidence that suggests a connection between 
player motivations and gaming-related problems, these findings have not yet undergone a 
systematic integration that would enable researchers and policy makers to draw stronger, 
more defensible conclusions. Similarly, given the variety of methodologies in online 
gameplay motivations research, a structured review process would help to identify 
potential sources of variability across these studies. A meta-analysis was conducted to 
address these issues by integrating the results of select studies that measured the 
association between online gameplay motivations and gaming-related problems. 
Overview of meta-analysis. The primary function of a meta-analysis is to 
estimate the population effect of a measurable relationship by combining and weighting 
effect size statistics across multiple studies (Field & Gillett, 2010). An effect size is most 
commonly defined as an index of the magnitude and direction of an association between 
two or more variables (Card, 2012). Meta-analyses help to address gaps in the literature 
and inform the state of the science in a particular area by systematically analyzing a 
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group of studies that might have used different methodologies to answer similar research 
questions. Further, meta-analyses offer statistical and graphical techniques that can be 
used to merge various statistics from multiple studies into a standardized effect size. The 
studies chosen for a meta-analysis are carefully selected based on a defined set of 
inclusion and exclusion criteria to reduce bias and to focus the analysis on studies that are 
relevant to the research questions. Selected studies are then coded to describe the nature 
of the research within the sample and to document specific study characteristics that can 
be used to explain effect size variation and inform generalizability (Card, 2012). 
The present study followed the meta-analytic research synthesis process outlined 
by Cooper, Hedges, and Valentine (2009). Accordingly, this study involved five 
sequential steps: (a) conduct a thorough and exhaustive search of the literature, (b) 
evaluate and code studies that meet the criteria for inclusion, (c) analyze the findings of 
all included studies by combining and weighting effect sizes, (d) carefully interpret the 
results, conduct moderator analyses, and measure the impact of publication bias, and (e) 
present findings using graphs and charts while contextualizing the results through 
narrative explication. Adherence to this process resulted in a meta-analysis that addressed 
the research questions and contributed new synthesis-generated evidence to the field of 
online gameplay motivations research. 
Research questions. The following research questions were used to estimate the 
overall effect sizes among studies that measured the association between player 
motivations and gaming-related problems. These research questions were developed 
based on Card’s (2012) guidelines for estimating effect sizes across studies. 
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1. What is the overall effect size among studies that measure the association 
between the achievement motivation and gaming-related problems? 
2. What is the overall effect size among studies that measure the association 
between the social motivation and gaming-related problems? 
3. What is the overall effect size among studies that measure the association 
between the immersion motivation and gaming-related problems? 
Research Context 
Meta-analytic studies are inherently devoid of a specific research context because 
the research activity does not occur in a particular setting. This is because the primary 
unit of analysis in meta-analytic research is a set of individual studies rather than a 
sample of individuals (Card, 2012). As a consequence, the setting for this meta-analytic 
study was the universe of all primary studies related to online gameplay motivations. 
Research Participants 
Meta-analytic studies differ from primary research because a meta-analysis does 
not include human subjects or involve the analysis of raw data. In contrast to primary 
research, which seeks to draw conclusions based on a sample of research participants, 
meta-analytic studies provide a framework for drawing inferences from a sample of 
studies (Card, 2012). The following sections describe the process that was used in this 
meta-analysis to capture a representative sample of studies that could be generalized to a 
broader population of studies. 
Inclusion and exclusion criteria. An explicit set of inclusion and exclusion 
criteria is essential to a meta-analytic study for three reasons: (a) it guides which studies 
are included in the analysis, (b) it outlines the scope from which conclusions may be 
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drawn, and (c) it promotes transparency and replicability (Card, 2012; Kepes, McDaniel, 
Brannick, & Banks, 2013). The development of the inclusion and exclusion criteria were 
guided by the protocols recommended by Card (2012) and Lipsey and Wilson (2001). 
This meta-analysis only included studies that met the following criteria: 
• the study must have measured the relationship between gaming-related 
problems and one or more components, or subcomponents, of Yee’s (2006a) 
online gameplay motivations theory; 
• the study must have reported a correlation coefficient, or other algebraically 
equivalent effect size statistic, to represent the relationship between gaming-
related problems and one or more components, or subcomponents, of Yee’s 
(2006a) online gameplay motivations theory; 
• the study must have been written in the English language, since the researcher 
is unilingual; and, 
• the study must have been published after the year 2000, since online games 
were not commonly available until after this date (Kuss & Griffiths, 2012). 
Due to the paucity of experimental or quasi-experimental study designs in online gaming 
research, the sample of potential studies was not restricted by the type of study design. 
Literature retrieval process. Experts in meta-analytic statistics state that the 
primary purpose of the data collection process in a well-designed meta-analysis is to 
arrive at a sample of studies that are representative of all studies in a given topic area 
(Cooper et al., 2009). To achieve a representative sample, the identification of studies for 
this meta-analysis began with a systematic process of literature retrieval (Cooper et al., 
2009). 
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According to Cooper et al. (2009), a successful study retrieval process requires 
the researcher to balance two inversely related concepts—(a) study recall and (b) study 
precision. Study recall is defined as “the ratio of relevant documents retrieved to all those 
in a collection that should be retrieved” (Cooper et al., 2009, p. 56). The authors 
recognize that the denominator of this ratio—collecting all studies that should be 
retrieved—is a fictional concept that cannot be operationalized; nevertheless, they argue 
that study recall is a useful consideration when defining the study sample parameters in a 
document retrieval system (Cooper et al., 2009). Study precision is defined as “the ratio 
of documents retrieved and judged relevant to all those actually retrieved” (Cooper et al., 
2009, p. 56). 
Study recall and study precision are inversely related concepts because achieving 
a high recall of studies through exhaustive searches results in a degradation of study 
precision. Conversely, seeking high precision results in lower recall and a loss of 
potentially relevant literature. Experts in the study retrieval process had previously 
argued that since “there is no way of ascertaining whether the set of located studies is 
representative of the full set of existing studies [in a topic area], the best protection 
against an unrepresentative set is to locate as many of the existing studies as is possible” 
(Jackson, 1978, p. 14). Although this approach may result in high recall, Cooper et al. 
(2009) countered this claim by arguing that the purpose of study retrieval is not to locate 
every paper related to a given topic, but, rather, is to “avoid missing a useful paper that 
lies outside one’s. . .purview” (Cooper et al., 2009, p. 57). Based on the recommendations 
of Card (2012), this study employed four modes of literature retrieval: (a) database 
searching, (b) citation searching, (c) footnote chasing, and (d) consultation. 
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Database searching. This mode of literature retrieval is an intentional search 
process whereby the researcher scans subject-specific databases to identify studies related 
to a particular topic (Cooper et al., 2009). The present study relied primarily on this mode 
of retrieval, and it included targeted searches within three specific databases—
ScienceDirect, PsycINFO, and ProQuest Dissertations & Theses Global (Table 3.1). 
Table 3.1 
Keyword Statements Used in Database Search 
Database Keyword Statement 
  
ScienceDirect REFERENCES(“motivations for play in online games” OR “online gaming 
motivations scale: development and validation”) AND TITLE-ABSTR-
KEY(Internet OR online OR “on line” OR “on-line” OR multiplayer OR 
“multi player” OR “multi-player” OR mmo* OR “massive* multi* online”) 
AND (gaming OR game* OR videogam*) AND motiv* AND (achievement 
OR social OR immersion OR advancement OR mechanics OR competition 
OR socializing OR relationship OR teamwork OR discovery OR roleplaying 
OR “role playing” OR “role-playing” OR customization OR escapism) 
  
PsycINFO (Keywords: Internet OR Keywords: online OR Keywords: “on line” OR 
Keywords: “on-line” OR Keywords: multiplayer OR Keywords: “multi 
player” OR Keywords: “multi-player” OR Keywords: mmo* OR Keywords: 
“massive* multi* online”) AND (Keywords: gaming OR Keywords: game* 
OR Keywords: videogam*) AND Abstract: motiv* AND (Abstract: 
achievement OR Abstract: social OR Abstract: immersion OR Abstract: 
advancement OR Abstract: mechanics OR Abstract: competition OR 
Abstract: socializing OR Abstract: relationship OR Abstract: teamwork OR 
Abstract: discovery OR Abstract: roleplaying OR Abstract: “role playing” 
OR Abstract: “role-playing” OR Abstract: customization OR Abstract: 
escapism) AND Index Terms: Motivation 
  
ProQuest 
Dissertations & 
Theses Global 
ref(“motivations for play in online games” OR “motivations of play in online 
games” OR “online gaming motivations scale: development and validation”) 
AND ab((Internet OR online OR “on line” OR “on-line” OR multiplayer OR 
“multi player” OR “multi-player” OR mmo* OR “massive* multi* online”) 
AND (gaming OR game* OR videogam*) AND motiv*) 
  
Note. The “REFERENCES” and “ref” fields within the ScienceDirect and ProQuest 
Dissertations & Theses Global keyword statements, respectively, were used to limit the 
search to only include studies that cited either the 39-item Gameplay Motivations Scale 
(Yee, 2006a) or the revised 12-item Gameplay Motivations Scale (Yee, Ducheneaut, & 
Nelson, 2012). 
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Citation searching. A citation index is a reference database that allows 
researchers to identify articles that have cited an earlier study (Cooper, 2017). Citation 
searches were conducted on two studies: Yee (2006a) and Yee, Ducheneaut, and Nelson 
(2012). Web of Science was used to search within the Social Sciences Citation Index, 
Science Citation Index Expanded, Arts & Humanities Citation Index, and Emerging 
Sources Citation Index. Citations were also searched within Academic Search Premier, 
CINAHL Complete, Communication Source, and Education Source. However, citation 
searches tend to capture a high number of irrelevant articles because many authors will 
often cite a seminal work that is only of tangential interest to the researcher (Card, 2012). 
To account for this decrease in precision, a secondary search was applied to all records 
captured by the initial citation search within the Web of Science database (Table 3.2). 
Table 3.2 
Keyword Statement Used in Secondary Search of Web of Science Results 
Sample Keyword Statement 
  
Results of Web 
of Science 
citation search on 
Yee (2006a) and 
Yee et al. (2012) 
(Internet OR online OR “on line” OR “on-line” OR multiplayer OR “multi 
player” OR “multi-player” OR mmo* OR “massive* multi* online”) AND 
(gaming OR game* OR videogam*) AND motiv* AND (achievement OR 
social OR immersion OR advancement OR mechanics OR competition OR 
socializing OR relationship OR teamwork OR discovery OR roleplaying 
OR “role playing” OR “role-playing” OR customization OR escapism) 
  
Footnote chasing. Also known as backward searching, footnote chasing is used 
to capture additional research sources through a bibliographic scan of relevant studies 
(Cooper et al., 2009). Although this method is a powerful strategy for improving study 
recall and precision, it is important to recognize that footnote chasing is unable to identify 
unknown studies, either published or unpublished (Cooper et al., 2009). Nevertheless, 
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Card (2012) has noted that footnote chasing is an effective means for discovering studies 
that may have been missed during database searching. 
Consultation. Consultation is a study retrieval process where the researcher 
contacts topic experts to request additional studies that may be useful for the meta-
analysis. Consultation is an essential component of a thorough search strategy because of 
its ability to identify lesser known or unpublished studies. For this meta-analysis, the 
researcher emailed experts in the field of online gameplay motivations research to request 
any studies, published or unpublished, as well as any technical reports or conference 
proceedings that could have been included in the analysis (see Appendix A). Cooper et al. 
(2009) note that consultation is still vulnerable to selection bias because content experts 
will tend to refer studies that are more supportive of their beliefs about a topic. 
Summary of literature retrieval modes. Although Cooper et al. (2009) argue that 
each mode of literature retrieval is necessary to ensure that a search is thorough, the 
authors also suggest using each mode in varying proportions depending on the particular 
research topic. This study primarily used database and citation searching to identify a 
representative sample of studies. Consultation was used to obtain unpublished studies and 
lesser known published studies. With respect to the completeness of a literature search, 
Card (2012) and Cooper et al. (2009) advised that the researcher should decide on a 
balance between the comprehensiveness of the search and the time available for 
completing a meta-analytic study. As recommended by Card (2012) and Cooper et al. 
(2009), the literature retrieval process in this study was completed when subsequent 
database and citation searches did not produce any additional studies. Consultation efforts 
were concluded 7 days after study requests were sent to key scholars in the field. 
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Consideration of publication bias. Although data collection in a meta-analysis 
involves a sample of studies rather than a sample of participants as in primary research, 
meta-analyses are still vulnerable to sampling bias. Therefore, it is necessary to identify 
studies using a systematic process that will reduce bias and maximize the likelihood of 
obtaining an adequate sample of relevant literature. 
Meta-analytic researchers maintain that publication bias, also known as the “file 
drawer” problem, is the most common form of sampling bias that can threaten the 
validity of synthesis-generated evidence (Cooper et al., 2009). Publication bias is 
described as “the possibility that studies finding null or negative results are less likely to 
be published than studies finding positive effects” (Card, 2012, p. 257). Publication bias 
is also impacted by the existence of unpublished “grey literature” such as technical 
reports or conference presentations (Card, 2012). The importance of identifying 
publication bias was evidenced by the discovery that articles with statistically significant 
results were more likely to be published in peer-reviewed journals than were articles 
without significant findings (Dwan, Gamble, Williamson, Kirkham, & The Reporting 
Bias Group, 2013). 
According to Card (2012) and Cooper et al. (2009), the most effective means for 
reducing the impact of publication bias in a meta-analytic study is to conduct a thorough 
and systematic search of the literature, which should include an attempt to identify 
unpublished works in the field. In addition to following this guidance, the present study 
tested for publication bias using funnel plots, Egger’s regression (Egger et al., 1997), and 
“trim and fill” (Duval & Tweedie, 2000) to empirically and graphically provide a more 
accurate estimation of effect sizes. Because these tests depend on adequate statistical 
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power, publication bias was not evaluated when the analysis included fewer than 10 
studies (Sterne, Gavaghan, & Egger, 2000). 
Instruments Used in Data Collection 
The literature retrieval process for this study followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline (Figure 3.1) as 
described by Moher, Liberati, Tetzlaff, Altman, and The PRISMA Group (2009). 
 
Figure 3.1. Flow diagram of the study selection process. Adapted from “Preferred 
reporting items for systematic reviews and meta-analyses: The PRISMA statement,” by 
D. Moher, A. Liberati, J. Tetzlaff, D. G. Altman, and The PRISMA Group, 2009, PLoS 
Medicine, 6(7), e1000097. Copyright 2009 by Moher et al. 
The PRISMA guideline was chosen for this study because it has been shown to 
improve the reporting and methodological quality of meta-analytic studies (Panic, 
Leoncini, de Belvis, Ricciardi, & Boccia, 2013). Once all studies were assessed for 
eligibility, a final sample of articles were entered into a codebook. A codebook serves to 
# of records identified 
through database searching 
# of records identified 
through other sources 
# of records after 
duplicates removed 
# of records excluded # of records screened 
# of full-text records 
assessed for eligibility 
# of full-text records 
excluded, with reasons 
# of studies included 
in meta-analysis 
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document specific study characteristics that can be used to inform the generalizability of 
the meta-analysis and identify whether certain study features are responsible for 
variations in observed effect sizes (Card, 2012).  
Codebook layout. The codebook was formatted as a Microsoft Excel (Version 
2016) file and contained all studies included in the meta-analysis. Each row in the 
codebook represented an effect size estimate from an included study and each column 
represented one of the coded study characteristics. In addition to including basic 
identifying information about each study, the codebook also recorded the study design, 
sample characteristics, effect size characteristics, and potential moderator variables such 
as mean hours of gameplay per week, type of game played, the scale used to measure 
player motivations, and the scale used to measure gaming-related problems (Table 3.3). 
All study characteristics were chosen based on their objectivity, ubiquity among studies 
related to online gaming, relevance to the research questions, application to the weighting 
of effect sizes, utility in maximizing generalizability, and potential to be used in post hoc 
moderator analyses (Card, 2012). 
Table 3.3 
Codebook Layout and Study Characteristics 
Aspect Study Characteristic 
  
Source Information Record number, author(s) of the study, year of the study, 
publication type 
  
Study Information Study design, sample size, proportion of males in the sample, mean 
age of the sample, mean hours of gameplay per week, type of game 
played, scale used to measure player motivations, scale used to 
measure gaming-related problems, motivational component/ 
subcomponent measured, effect size statistic, effect size value 
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Coding reliability. To ensure transparency and replicability, it is necessary to 
take steps towards improving the reliability of the coding process (Card, 2012; Cooper et 
al., 2009). Although there are ways to improve both intercoder and intracoder reliability, 
this study focused on improving intracoder reliability because the codebook was only 
completed by one researcher. As recommended by Card (2012) and Cooper et al. (2009), 
the researcher recoded a randomly selected subset of studies 2 weeks after the initial 
coding session to reduce the likelihood of coding inconsistencies—known as coder drift. 
The researcher avoided referring to notes from the initial coding session while conducting 
the secondary coding procedure. Coding results were compared between each session to 
assess uniformity. A third and final coding procedure was conducted for cases where 
recoding produced different study characteristics than those initially entered. 
Procedures for Data Analysis 
The first consideration when planning a meta-analytic study is whether to use a 
fixed-effects model or a random-effects model (Field & Gillett, 2010). The difference 
between each model lies in their generalizability and assumptions about study 
heterogeneity. Fixed-effects models provide estimations that are only appropriate for 
drawing inferences about the studies included in the analysis, while random-effects 
models allow for generalizations to a larger study population (Field & Gillett, 2010). 
Furthermore, random-effects models are more appropriate when the studies included in 
the meta-analysis are expected to contain a high level of heterogeneity (Borenstein, 
Hedges, Higgins, & Rothstein, 2009). Given that heterogeneity was expected and because 
this study sought to generalize to a larger population of studies, a random-effects model 
was used for all analyses. 
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The Pearson correlation, r, was extracted or derived from each study that 
measured the association between online gameplay motivations and gaming-related 
problems. This statistic was chosen for the meta-analysis due to its interpretability and 
because it is commonly reported in studies related to online gaming. However, because 
r’s sample distribution is often skewed for a given population, this study followed Card’s 
(2012) recommendation to calculate all meta-analytic combinations using Fisher’s 
transformation, Zr. All effect size estimates included in the meta-analytic combinations 
were weighted based on the inverse sum of their within- and between-study variances. 
The significance and magnitude of heterogeneity between studies was measured using the 
Q statistic (Cochran, 1954) and the I2 index (Higgins & Thompson, 2002), respectively. 
Confidence intervals for I2 were calculated using the methods described by Borenstein et 
al. (2009). Subgroup analyses were conducted for all categorical moderators, and any 
significant categorical moderators were subsequently included in a simple meta-
regression. Continuous variables were included in a meta-regression when the analysis 
contained at least six studies (Fu et al., 2011). Forest plots were used to graphically 
display the results of the meta-analysis, including individual point estimates, confidence 
intervals, and pooled effect sizes across studies. Comprehensive Meta-Analysis (Version 
3) and Microsoft Excel (Version 2016) were used for data analysis and plot design. 
Summary of the Methodology 
A process chart was developed to summarize the data collection and analysis 
procedures that were required to complete this meta-analysis (Table 3.4). The research 
synthesis process included five steps: (a) conducted a thorough and exhaustive search of 
the literature, (b) evaluated and coded studies that met the criteria for inclusion, (c) 
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analyzed the findings of all included studies by combining and weighting effect sizes, (d) 
carefully interpreted the results, conducted moderator analyses, and measured the impact 
of publication bias, and (e) presented findings using graphs and charts while 
contextualizing the results through narrative explication. 
Table 3.4 
Data Collection and Analysis Procedures 
Procedure Data Collection and Analysis Activity 
  
1. Conducted a thorough 
and exhaustive search 
of the literature 
Conducted systematic process of literature retrieval 
a) Database searching 
b) Citation searching 
c) Footnote chasing 
d) Consultation 
 
Screened studies based on inclusion and exclusion criteria 
 
2. Evaluated and coded 
studies that met the 
criteria for inclusion 
Entered study characteristics into a codebook 
 
Recoded randomly selected subset of studies and reconciled 
discrepancies with a third recoding 
 
3. Analyzed the findings 
of all included studies 
by combining and 
weighting effect sizes 
Used CMA to extract or derive r from the included studies and 
entered data into a random-effects model 
 
Used CMA to perform the meta-analytic combination of effect 
sizes by converting r to Zr with Fisher’s transformation 
 
4. Carefully interpreted 
the results, conducted 
moderator analyses, and 
measured the impact of 
publication bias 
 
Conducted moderator analyses using coded study characteristics 
as possible predictors of effect size variation 
 
Evaluated publication bias using Egger’s regression and “trim 
and fill” 
 
5. Presented findings 
using charts while 
contextualizing the 
results through 
narrative explication 
Created forest plots using Microsoft Excel and created funnel 
plots using CMA 
 
Completed narrative explication of results 
 
  
Note. Action steps informed by the research synthesis process outlined by Cooper et al. 
(2009); CMA = Comprehensive Meta-Analysis; r = correlation coefficient; Zr = Fisher’s 
transformation of r. 
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Chapter 4: Results 
The purpose of this systematic review and meta-analysis was to synthesize 
findings related to the association between player motivations and gaming-related 
problems using online gameplay motivations theory (Yee, 2006a) as a practical 
framework. This study followed a five-step process that was recommended by Cooper et 
al. (2009): The researcher (a) conducted a thorough and exhaustive search of the 
literature, (b) evaluated and coded studies that met the criteria for inclusion, (c) analyzed 
the findings of all included studies by combining and weighting effect sizes, (d) carefully 
interpreted the results, conducted moderator analyses, and measured the impact of 
publication bias, and (e) presented findings using graphs and charts while contextualizing 
the results through narrative explication. The following sections restate the research 
questions and describe the results of the systematic review and meta-analysis. 
Research Questions 
The following research questions guided the meta-analysis of the association 
between player motivations and gaming-related problems. 
1. What is the overall effect size among studies that measure the association 
between the achievement motivation and gaming-related problems? 
2. What is the overall effect size among studies that measure the association 
between the social motivation and gaming-related problems? 
3. What is the overall effect size among studies that measure the association 
between the immersion motivation and gaming-related problems? 
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Data Analysis and Findings 
The following sections address the research questions by first describing the 
results of the systematic review and then reporting the meta-analytic findings of the 
association between player motivations and gaming-related problems. 
Results of the study selection process. The literature retrieval process for this 
study followed the PRISMA guideline as described by Moher et al. (2009). Overall, 429 
unique records were obtained from a variety of sources after removing all duplicate 
records. Regarding the mode of literature retrieval, citation searching produced the 
largest number of unique records, followed by database searching, consultation, and 
footnote chasing (Table 4.1). 
Table 4.1 
Results of the Literature Retrieval Process 
Mode of Retrieval Source of Record k 
   
Database Searching 
(Unduplicated k = 212) 
ScienceDirect 108 
PsycINFO 96 
ProQuest Dissertations & Theses Global 21 
   
Citation Searching 
(Unduplicated k = 245) 
Web of Science 180 
Communication Source 62 
Education Source 36 
Academic Search Premier 28 
CINAHL Complete 5 
   
Footnote Chasing Bibliographic scanning 8 
   
Consultation Scholars in the field 40 
   
Unduplicated Total  429 
   
Note. k = number of studies obtained. 
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Citation searches within Web of Science produced the highest number of records 
(k = 180) and citation searches within CINAHL Complete produced the fewest number of 
records (k = 5). The ScienceDirect and PsycINFO databases produced a similar number 
of records (k = 108 and k = 96, respectively). The researcher emailed 24 topic experts in 
the field of online gameplay motivations research to obtain 40 additional studies through 
consultation. A total of 16 authors (67%) responded to the email—10 authors provided 
sources to be considered for the meta-analysis and six authors indicated that they did not 
have any additional sources. Beard and Wickham (2016) provided a correlation matrix 
that contained the variables of interest to account for its absence in their original article. 
After removing duplicate records, the researcher screened the initial set of 429 
studies by reviewing the titles and abstracts for relevance to the topic and adherence to 
the preestablished inclusion and exclusion criteria. After the initial screening of titles and 
abstracts, 343 records were excluded from the analysis. The remaining 86 records were 
assessed for eligibility by reviewing the full text of each study. The full-text screening 
process removed an additional 66 studies from consideration (Table 4.2). Most of these 
studies were excluded either because they did not report a correlation between the 
variables of interest (k = 26) or because they did not measure gaming-related problems (k 
= 22). Other reasons for study exclusion were a lack of pertinent motivation variables, the 
inability to isolate pertinent motivation variables, the inability to verify a motivation scale 
that was used, or because the study only included meta-analytic results. The full citations 
for all 66 studies excluded during the full-text screening process were documented for 
reference (see Appendix B). The remaining set of 20 studies were advanced to the coding 
stage and subsequently included in the meta-analysis (Figure 4.1). 
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Table 4.2 
Studies Excluded from the Meta-Analysis with Reasons for Exclusion 
Reason for Exclusion Excluded Studies (k = 66) 
  
Did not report 
correlation between 
variables of interest 
(k = 26) 
(Ballabio et al., 2017; Billieux et al., 2011, 2015; Caplan, Williams, & 
Yee, 2009; Ferguson & Olson, 2013; Hilgard et al., 2013; Hodis, 
2009; Hsu et al., 2009; Hussain et al., 2015; Kardefelt-Winther, 2014; 
Király et al., 2018; Kirby et al., 2014; Kneer & Glock, 2013; Kneer & 
Rieger, 2015; Kuss et al., 2012; Lehenbauer-Baum et al., 2015; 
Männikkö, Billieux, Nordström, Koivisto, & Kääriäinen, 2017; 
Przybylski et al., 2010; Ryan et al., 2006; Snodgrass et al., 2017; 
Snodgrass et al., 2012; A. M. S. Wu, Lai, Yu, Lau, & Lei, 2017; Xu, 
Turel, & Yuan, 2012; S. C. Yang & Huang, 2013; Yee, 2005, 2006) 
  
Did not measure 
gaming-related 
problems (k = 22) 
(Bowman, Schultheiss, & Schumann, 2012; Chen, Shen, & Huang, 
2016; De Grove & Van Looy, 2015; Delwiche & Henderson, 2013; 
Fleck, 2016; Fuster, Carbonell, Chamarro, & Oberst, 2013; Fuster, 
Chamarro, Carbonell, & Vallerand, 2014; Ghuman & Griffiths, 2012; 
Herodotou et al., 2014; Jeng & Teng, 2008; Jin, 2014; Kahn et al., 
2015; Kalman, 2017; Nugent, 2014; Ortiz de Gortari & Griffiths, 
2015; Sepehr & Head, 2018; Soutter & Hitchens, 2016; Tshen & 
Khoo, 2014; Van Looy, Courtois, de Vocht, & De Marez, 2012; van 
Reijmersdal, Jansz, Peters, & van Noort, 2013; J.-H. Wu, Wang, & 
Tsai, 2010; Zhang & Kaufman, 2015) 
  
Did not have 
pertinent problematic 
outcome variables 
(k = 8) 
(Dindar & Akbulut, 2015; Hellström, Nilsson, Leppert, & Åslund, 
2015; Kaczmarek & Drążkowski, 2014; Livas, 2014; Shen & 
Williams, 2011; Sterling, 2017; Williams, Kennedy, & Moore, 2011; 
C.-C. Yang & Liu, 2017) 
  
Unable to isolate 
pertinent motivation 
variables (k = 8) 
(Hellström et al., 2012; King, Herd, & Delfabbro, 2018; Myrseth, 
Notelaers, Strand, Borud, & Olsen, 2017; Škařupová & Blinka, 2016; 
Snodgrass et al., 2018; Wohn, Lee, & Ozkaya, 2015; Worth & Book, 
2014; Zhang & Kaufman, 2017) 
  
Unable to verify the 
motivation scale used 
(k = 1) 
(Zhong & Yao, 2013) 
  
Was a meta-analysis 
(k = 1) 
(Lee, 2017) 
  
Note. k = number of studies obtained. Full citations for excluded studies are listed in 
Appendix B.
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Figure 4.1. Flow diagram for the selection of studies. Adapted from “Preferred reporting 
items for systematic reviews and meta-analyses: The PRISMA statement,” by D. Moher, 
A. Liberati, J. Tetzlaff, D. G. Altman, and The PRISMA Group, 2009, PLoS Medicine, 
6(7), e1000097. Copyright 2009 by Moher et al. 
225 records identified 
through database searching 
359 records identified 
through other sources 
429 records after 
duplicates removed 
343 records excluded 429 records screened 
86 full-text records 
assessed for eligibility 
66 full-text records 
excluded for the 
following reasons: 
▪ 26 did not report a 
 correlation 
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▪ 22 did not measure 
 gaming-related 
 problems 
▪ 8 did not have 
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Database searching produced the most relevant studies for the meta-analysis—14 
of the 20 studies (70%) were retrieved using this method (Table 4.3). The PsycINFO 
database produced 55% (k = 11) of the studies included in the meta-analysis. Citation 
searching produced half of the studies included in the meta-analysis, and Web of Science 
accounted for 90% of the studies retrieved via this method. Communication Source was 
the only other citation index that produced a relevant record. Footnote chasing and 
consultation produced 30% (k = 2 and k = 4, respectively) of the included studies. 
Table 4.3 
Source of Studies Included in the Meta-Analysis 
Mode of Retrieval Source of Record k 
   
Database Searching 
(Unduplicated k = 14) 
PsycINFO 11 
ScienceDirect 4 
ProQuest Dissertations & Theses Global 2 
   
Citation Searching 
(Unduplicated k = 10) 
Web of Science 9 
Communication Source 1 
Education Source 0 
Academic Search Premier 0 
CINAHL Complete 0 
   
Footnote Chasing Bibliographic scanning 2 
   
Consultation Scholars in the field 4 
   
Unduplicated Total  20 
   
Note. k = number of studies obtained. 
Characteristics of included studies. The final set of studies included 15 journal 
articles, four dissertations, and one conference proceeding. All studies included in this 
meta-analysis used a cross-sectional study design (Beard & Wickham, 2016; Billieux et 
al., 2013; Carlisle, 2017; Cross, 2016; Deleuze et al., 2018; Hagström & Kaldo, 2014; 
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Kardefelt-Winther, 2014c; Király, Tóth, Urbán, Demetrovics, & Maraz, 2017; Király et 
al., 2015; Kwok & Khoo, 2011; Laconi, Pirès, & Chabrol, 2017; Lewis, 2016; Li et al., 
2013; Li, Liau, & Khoo, 2011; Schimmenti, Infanti, Badoud, Laloyaux, & Billieux, 2017; 
Seay & Kraut, 2007; Snodgrass, François Dengah, Lacy, & Fagan, 2013; Wolfe, 2012; 
Zanetta Dauriat et al., 2011; Zsila et al., 2017). Detailed source characteristics for all 
included studies are shown in Table 4.4. 
Table 4.4 
Detailed Source Characteristics for Studies Included in the Meta-Analysis 
   Source of Record 
Record Type Author(s) Year PS SD PQ WS CS BS CO 
          
Article Beard and Wickham 2016 x x  x   x 
Billieux et al. 2013 x   x   x 
Deleuze et al. 2018       x 
Hagström and Kaldo 2014    x    
Kardefelt-Winther 2014  x      
Király et al. 2015 x   x    
Király, Tóth, et al. 2017    x    
Kwok and Khoo 2011 x       
Laconi et al. 2017  x      
Li et al. 2011    x    
Li et al. 2013 x    x   
Schimmenti et al. 2017    x  x x 
Snodgrass et al. 2013 x   x    
Zanetta Dauriat et al. 2011 x   x    
Zsila et al. 2017  x      
          
Dissertation Carlisle 2017 x       
Cross 2016 x       
Lewis 2016 x  x     
Wolfe 2012 x  x     
          
Proceeding Seay and Kraut 2007      x  
          
Note. PS = PsycINFO; SD = ScienceDirect; PQ = ProQuest Dissertations & Theses 
Global; WS = Web of Science; CS = Communication Source; BS = bibliographic 
scanning; CO = consultation. 
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Participant characteristics. General participant characteristics for each study 
were identified, including sample size, the proportion of male participants, the mean age 
of participants, the mean hours of gameplay per week, and the type of game played by 
participants in the sample (Table 4.5). The sample sizes for all included studies ranged 
from a low of 83 participants (Schimmenti et al., 2017) to a high of 5,222 participants 
(Király, Tóth, et al., 2017), with an average sample size of 965. Overall, the total sample 
size for the meta-analysis was 19,291. 
Table 4.5 
Participant Characteristics for Studies Included in the Meta-Analysis 
Study       N % Male Mage MGPhr Game Played 
      
Beard and Wickham (2016) 600 65.60 30.15 15.38 MMORPGs 
Billieux et al. (2013) 690 87.10 26.22 25.17 World of Warcraft 
Carlisle (2017) 1,881 59.40 28.27 -- MOGs (various) 
Cross (2016) 542 59.00 21.80 -- MOGs (various) 
Deleuze et al. (2018) 268 82.09 21.52 -- MOGs (various) 
Hagström and Kaldo (2014) 201 91.50 22.60 -- MMORPGs 
Kardefelt-Winther (2014c) 702 89.00 23.60 -- World of Warcraft 
Király et al. (2015) 3,186 89.74 21.10 -- MOGs (various) 
Király, Tóth, et al. (2017) 5,222 92.60 22.20 -- MOGs (various) 
Kwok and Khoo (2011) 128 85.30 -- -- World of Warcraft 
Laconi et al. (2017) 418 51.00 21.90 14.80 MOGs (various) 
Lewis (2016) 246 80.90 28.69 -- MMORPGs 
Li et al. (2011) 161 49.10 14.04 -- MMORPGs 
Li et al. (2013) 275 81.00 12.90 24.10 MMORPGs 
Schimmenti et al. (2017) 83 75.90 23.95 21.43 World of Warcraft 
Seay and Kraut (2007) 2,790 88.00 27.98 21.70 MMORPGs 
Snodgrass et al. (2013) 252 78.00 26.60 -- World of Warcraft 
Wolfe (2012) 440 49.80 28.26 -- World of Warcraft 
Zanetta Dauriat et al. (2011) 696 93.10 25.83 25.70 MMORPGs 
Zsila et al. (2017) 510 55.88 26.64 12.05 Pokémon Go 
      
Note. MGPhr = mean gameplay hours per week; MMORPGs = Massively-Multiplayer 
Online Role-Playing Games; MOGs = Multiplayer online games. Unreported data 
elements are shown as dashes (--). 
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The proportion of male participants in each study ranged from a low of 49.1% (Li 
et al., 2011) to a high of 93.1% (Zanetta Dauriat et al., 2011), with a median proportion 
among all studies of 81.0%. The mean age of participants in each study ranged from a 
low of 12.9 years old (Li et al., 2013) to a high of 30.2 years old (Beard & Wickham, 
2016), with a median age among all studies of 24. One study (Kwok & Khoo, 2011) did 
not report the mean age of the sample. Eight studies reported mean hours of gameplay per 
week for participants in the sample, which ranged from a low of 12.1 hours of gameplay 
per week (Zsila et al., 2017) to a high of 25.7 hours of gameplay per week (Zanetta 
Dauriat et al., 2011). The median hours of gameplay per week among the eight studies 
was 21.6 hours. Seven out of the 20 studies obtained data from a sample of gamers who 
played MMORPGs, six studies included gamers who played World of Warcraft, six 
studies included gamers who played a variety of multiplayer online games, and one study 
included gamers who played Pokémon Go. 
Methodological characteristics. Methodological characteristics were also 
extracted from each of the included studies. Methodological characteristics included the 
motivation(s) measured within each study, the scale used to measure player motivations, 
and the scale used to measure gaming-related problems (Table 4.6). 
Motivation scales used. A majority of the studies (k = 12) used either the 10-item 
(Williams et al., 2008), 12-item (Yee et al., 2012), 39-item (Yee, 2006a), or 40-item 
(Yee, 2006b) version of the Gameplay Motivations Scale to measure player motivations. 
These scales can be used to measure Yee’s (2006a) primary components (achievement, 
social, immersion) or subcomponents (advancement, mechanics, competition, socializing, 
relationship, teamwork, discovery, role-playing, customization, escapism). 
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Four of the studies included in the meta-analysis used the Motives for Online 
Gaming Questionnaire (Demetrovics et al., 2011) to measure player motivations. Based 
on a review of each item in this scale, the researcher in the present study determined that 
the competition, escape, and social factors were logically equivalent to Yee’s (2006a) 
competition, escapism, and socializing subcomponents, respectively. In addition, the 
motivational factor, fantasy, was considered to be logically equivalent to the role-playing 
subcomponent of Yee’s (2006a) model. Demetrovics et al. (2011) also recognized the 
equivalency between the fantasy factor and Yee’s (2006a) role-playing subcomponent. 
Kardefelt-Winther (2014c) used a 16-item scale to measure player motivations. 
The author used exploratory factor analysis to ensure that the questionnaire was a valid 
replication of Yee’s (2006a) motivational framework. 
Li et al. (2013) used a 12-item scale to measure player motivations. The authors 
arrived at a 12-item scale by reducing Yee’s (2006a) 39-item Gameplay Motivations 
Scale using exploratory factor analysis. 
Snodgrass et al. (2013) used a 10-item scale to measure player motivations. The 
authors also ensured that their questionnaire was an accurate replication of Yee’s (2006a) 
framework by conducting a principal components analysis. 
Zanetta Dauriat et al. (2011) used a 14-item scale to measure player motivations. 
Items in this scale that measured the escaping factor were considered logically equivalent 
to Yee’s (2006a) escapism subcomponent. For clarity, factors derived from scales other 
than the 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item (Yee, 2006a), 
or 40-item (Yee, 2006b) version of the Gameplay Motivations Scale were converted to 
Yee’s (2006a) motivational terms based on the aforementioned equivalencies. 
  
66 
Table 4.6 
Methodological Characteristics for Studies Included in the Meta-Analysis 
Study Motivations Measured Motivation Scale Problem Scale 
    
Beard and Wickham (2016) P1–P3 GMS-12 IGDT-20 
Billieux et al. (2013) S1–S10 GMS-39 IAT-20 
Carlisle (2017) P1–P3 GMS-12 IGDT-10 
Cross (2016) S1–S10 GMS-40 IGDT-9 
Deleuze et al. (2018) S1–S10 GMS-39 AEQ (24-item) 
Hagström and Kaldo (2014) S2, S4, S10 GMS-39 IAS-8 
Kardefelt-Winther (2014c) P1–P2, S10 16-item scale 5-item scale 
Király et al. (2015) S3–S4, S8, S10 MOGQ-27 POGQ-18 
Király, Tóth, et al. (2017) S3–S4, S8, S10 MOGQ-27 IGDT-10 
Kwok and Khoo (2011) P1–P3 GMS-39 22-item scale 
Laconi et al. (2017) S3–S4, S8, S10 MOGQ-27 IGDT-10 
Lewis (2016) P1–P3, S1–S10 GMS-39 POGUS-20 
Li et al. (2011) S10 GMS-39 PGUS-10 
Li et al. (2013) P1–P3 12-item scale PGUS-10 
Schimmenti et al. (2017) S1–S10 GMS-39 IGDT-9 
Seay and Kraut (2007) P1, S5, S8, S10 GMS-40 AEQ (28-item) 
Snodgrass et al. (2013) P1–P3 10-item scale IAT-20 
Wolfe (2012) P1–P3 GMS-10 AEQ (27-item) 
Zanetta Dauriat et al. (2011) P1, P3, S4, S10 14-item scale IAS-8 
Zsila et al. (2017) S3–S4, S8, S10 MOGQ-27 POGQ-12 
    
Note. P1 = Achievement; P2 = Social; P3 = Immersion; S1 = Advancement; S2 = 
Mechanics; S3 = Competition; S4 = Socializing; S5 = Relationship; S6 = Teamwork; S7 
= Discovery; S8 = Role-Playing; S9 = Customization; S10 = Escapism; GMS-10 = 10-
item Gameplay Motivations Scale (Williams et al., 2008); GMS-12 = 12-item Gameplay 
Motivations Scale (Yee et al., 2012); GMS-39 = 39-item Gameplay Motivations Scale 
(Yee, 2006a); GMS-40 = 40-item Gameplay Motivations Scale (Yee, 2006b); MOGQ-27 
= 27-item Motives for Online Gaming Questionnaire (Demetrovics et al., 2011); AEQ = 
Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAS-8 = 8-item 
Internet Addiction Scale (Young, 1998); IAT-20 = 20-item Internet Addiction Test 
(Young & Nabuco de Abreu, 2011); IGDT-9 = 9-item Internet Gaming Disorder Test (Ko 
et al., 2014; Petry et al., 2014); IGDT-10 = 10-item Internet Gaming Disorder Test 
(Király, Sleczka, et al., 2017); IGDT-20 = 20-item Internet Gaming Disorder Test 
(Pontes, Király, Demetrovics, & Griffiths, 2014); PGUS-10 = 10-item Pathological Game 
Use Scale (Choo et al., 2010); POGQ-12 = 12-item Problematic Online Gaming 
Questionnaire (Pápay et al., 2013); POGQ-18 = 18-item Problematic Online Gaming 
Questionnaire (Demetrovics et al., 2012); POGUS-20 = 20-item Problematic Online 
Game Use Scale (Kim & Kim, 2010). 
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Problem scales used. Six studies used either the 9-item (Ko et al., 2014; Petry et 
al., 2014), 10-item (Király, Sleczka, et al., 2017), or 20-item (Pontes, Király, 
Demetrovics, & Griffiths, 2014) version of the Internet Gaming Disorder Test to measure 
gaming-related problems. Each version of the Internet Gaming Disorder Test was 
developed based on the DSM-5 criteria for Internet gaming disorder (APA, 2013). 
Three studies used minor variations of the 29-item Addiction-Engagement 
Questionnaire (Charlton & Danforth, 2007) to measure gaming-related problems. Seay 
and Kraut used a 28-item version of the Addiction-Engagement Questionnaire by 
removing one question item related to players’ misunderstanding about why people like 
online games. Wolfe (2012) used a 27-item version of the Addiction-Engagement 
Questionnaire that was adapted to World of Warcraft by Peters and Malesky (2008). Two 
question items related to players’ (a) misunderstanding about why people like World of 
Warcraft and (b) negative opinions about World of Warcraft jargon were removed due to 
the high likelihood that all participants would disagree with both statements (Peters & 
Malesky, 2008). Deleuze et al. (2018) used a 24-item version of the Addiction-
Engagement Questionnaire. Five question items were removed that related to players’ (a) 
sense of power while playing, (b) use of spare time gaming, (c) attraction to the game, (d) 
amount of time playing, and (e) length of gaming sessions. 
Billieux et al. (2013) and Snodgrass et al. (2013) measured gaming-related 
problems using a version of the Internet Addiction Test (Young & Nabuco de Abreu, 
2011) that was adapted to World of Warcraft. Snodgrass et al. (2013) administered a 
shortened version of the Internet Addiction Test by removing one question related to 
staying on World of Warcraft longer than intended. 
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Király et al. (2015) used the original 18-item version of the Problematic Online 
Gaming Questionnaire (Demetrovics et al., 2012) and Zsila et al. (2017) used a shortened 
12-item version to measure gaming-related problems—the shortened questionnaire 
preserved the high content validity of the original 18-item version (Pápay et al., 2013). 
Two studies used the 8-item Internet Addiction Scale (Young, 1998), two studies 
used the 10-item Pathological Game Use Scale (Choo et al., 2010), and one study used 
the 20-item Problematic Online Game Use Scale (Kim & Kim, 2010) to measure gaming-
related problems. 
Kardefelt-Winther (2014c) developed a brief 5-item negative outcomes scale 
adapted to World of Warcraft, and Kwok and Khoo (2011) developed a 22-item 
problematic gaming questionnaire to measure gaming-related problems. For the purposes 
of this research, all aforementioned problem scales used within the included studies were 
considered to be pertinent measurements of gaming-related problems. 
Results of the meta-analysis. A random-effects model was used to calculate the 
overall effect sizes among studies that measured the association between player 
motivations and gaming-related problems. This study used the commonly applied 
guidelines by Cohen (1988) to characterize the relative magnitudes of effect sizes; as 
such, effect sizes of ± .10, ± .30, and ± .50 were defined as small, moderate, and large, 
respectively. In this meta-analysis, the correlation coefficient, r, was obtained for the 
associations of interest from all 20 studies, so algebraic conversions were not required 
prior to Fisher’s transformation and effect size combination. The following sections 
describe the results of the meta-analysis in four parts: (a) a summary of the meta-analytic 
findings for all motivational components and subcomponents, (b) the meta-analytic 
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findings for the achievement motivation and its subcomponents, (c) the meta-analytic 
findings for the social motivation and its subcomponents, and (d) the meta-analytic 
findings for the immersion motivation and its subcomponents. 
Summary of the meta-analytic findings. Overall effect sizes, as indicated by the 
pooled correlation statistic, r+, between each player motivation and gaming-related 
problems are shown in Figure 4.2. The largest effect was observed for the relationship 
between the escapism subcomponent and gaming-related problems (r+ = .43, 95% CI 
[.39, .48], k = 14). The smallest effect was observed for the relationship between the 
teamwork subcomponent and gaming-related problems (r+ = .04, 95% CI [−.19, .26], k = 
5). More detailed statistics for each motivation, including sample sizes and measures of 
heterogeneity, are displayed in Table 4.7. 
Motivation   r+ [95% CI] Forest Plot 
   
Escapism .433 [.387, .477]  
Advancement .426 [.330, .513]  
Achievement .304 [.252, .354]  
Competition .302 [.228, .372]  
Role-Playing .258 [.152, .359]  
Customization .248 [.161, .332]  
Mechanics .238 [.143, .329]  
Immersion .214 [.129, .296]  
Social .186 [.113, .257]  
Relationship .172 [.046, .293]  
Socializing .137 [.054, .219]  
Discovery .108 [−.025, .238]  
Teamwork .036 [−.192, .260]  
   
Figure 4.2. Forest plot of pooled correlations between player motivations and gaming-
related problems. Pooled correlations are shown as white squares and confidence limits 
are indicated by capped horizontal lines. Primary motivational components are bolded. 
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Table 4.7 
Overall Effect Sizes Between Player Motivations and Gaming-Related Problems 
Motivation k   N r+    95% CI z Q I2    95% CI 
            
Achievement 10 7,843 .304 [.252, .354] 10.89 * 46.44 * 80.6 [65.3, 89.2] 
 Advancement 5 1,829 .426 [.330, .513] 7.98 * 20.17 * 80.2 [53.3, 91.6] 
 Mechanics 6 2,030 .238 [.143, .329] 4.81 * 22.18 * 77.5 [49.9, 89.8] 
 Competition 9 11,165 .302 [.228, .372] 7.66 * 102.09 * 92.2 [87.3, 95.1] 
            
Social 8 4,483 .186 [.113, .257] 4.96 * 36.41 * 80.8 [63.0, 90.0] 
 Socializing 11 12,062 .137 [.054, .219] 3.22 * 163.47 * 93.9 [90.9, 95.9] 
 Relationship 6 4,492 .172 [.046, .293] 2.67 * 64.38 * 92.2 [85.8, 95.7] 
 Teamwork 5 1,829 .036 [−.192, .260] 0.30 89.09 * 95.5 [92.1, 97.5] 
            
Immersion 8 4,481 .214 [.129, .296] 4.88 * 51.01 * 86.3 [75.0, 92.5] 
 Discovery 5 1,829 .108 [−.025, .238] 1.60 29.05 * 86.2 [69.9, 93.7] 
 Role-Playing 10 13,813 .258 [.152, .359] 4.67 * 318.00 * 97.2 [96.1, 98.0] 
 Customization 5 1,829 .248 [.161, .332] 5.44 * 13.38 * 70.1 [23.8, 88.3] 
 Escapism 14 15,594 .433 [.387, .477] 16.50 * 120.71 * 89.2 [83.7, 92.9] 
            
Note. k = number of studies; N = combined sample size; r+ = pooled correlation 
coefficient; CI = confidence interval; z = significance test for r+; Q = heterogeneity 
statistic; I2 = heterogeneity index. 
*p < .05 
Significant heterogeneity of effect was observed for each motivation. Using the 
guidelines recommended by Huedo-Medina, Sánchez-Meca, Marín-Martínez, and Botella 
(2006) for interpreting the magnitude of nonrandom heterogeneity, I2 values of 25%, 
50%, and 75% were defined as small, moderate, and large, respectively. The meta-
analysis of the role-playing subcomponent and gaming-related problems revealed the 
largest index of heterogeneity in this study, I2 = 97.2, 95% CI [96.1, 98.0], Q(9) = 318.00, 
p < .001, which indicated that about 97% of the observed variance was due to real 
differences in effect size and about 3% of the observed variance was due to random error. 
The smallest amount of heterogeneity was observed for the customization subcomponent, 
  
71 
-1 0 1
I2 = 70.1, 95% CI [23.8, 88.3], Q(4) = 13.38, p = .01. Sources of heterogeneity for each 
motivation are explored in the subsequent sections. 
Meta-analysis of the achievement motivation and gaming-related problems. The 
first research question related to the overall effect size among studies that measured the 
association between the achievement motivation and gaming-related problems. 
Achievement component. A moderate overall effect size was observed (Figure 4.3) 
between the achievement component and gaming-related problems (r+ = .30, 95% CI 
[.25, .35], k = 10). Lewis (2016) reported the largest association between the achievement 
component and gaming-related problems among all 10 studies included in the analysis (r 
= .53, 95% CI [.43, .61]). Snodgrass et al. (2013) reported the smallest association among 
all 10 studies (r = .15, 95% CI [.03, .27]). 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .527 [.430, .612]  8.2 
Kwok and Khoo (2011) .420 [.266, .553]  5.9 
Kardefelt-Winther (2014c) .377 [.312, .439]  11.2 
Zanetta Dauriat et al. (2011) .350 [.283, .414]  11.2 
Seay and Kraut (2007) .297 [.262, .331]  13.1 
Carlisle (2017) .280 [.238, .321]  12.8 
Li et al. (2013) .240 [.125, .348]  8.6 
Beard and Wickham (2016) .214 [.134, .291]  10.7 
Wolfe (2012) .200 [.109, .288]  10.0 
Snodgrass et al. (2013) .150 [.027, .269]  8.3 
Overall (I2 = 80.6%, p < .001) .304 [.252, .354]   
     
Figure 4.3. Forest plot of the achievement component and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
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A large amount of heterogeneity was observed among studies that measured the 
relationship between the achievement component and gaming-related problems, I2 = 80.6, 
95% CI [65.3, 89.2], Q(9) = 46.44, p < .001. A subgroup analysis of categorical variables 
(Table 4.8) indicated that the scale used to measure gaming-related problems was a 
significant moderator of effect size among studies that measured the relationship between 
the achievement component and gaming-related problems, Q(6) = 25.50, p < .001. This 
variable was subsequently added as a predictor in a simple meta-regression. Separate 
meta-regressions were then run for (a) the proportion of males in each study sample and 
(b) the mean age of each study sample. 
Per the recommendation of Fu et al. (2011), continuous moderator variables were 
only included in the meta-regression if the analysis contained at least six studies—as 
such, mean hours of gameplay per week was excluded from the meta-regression as a 
potential moderator due to an insufficient number of studies that reported this variable. 
The results of each simple meta-regression for the association between the achievement 
component and gaming-related problems is shown in Table 4.9. 
The proportion of males in each study positively predicted the effect size among 
studies that measured the relationship between the achievement component and gaming-
related problems, Q(1) = 3.92, p = .048, and it explained a small amount of variance in 
effect size among the 10 studies (R2 = .04). After controlling for the proportion of males 
in each study sample, a large amount of heterogeneity remained among studies that 
measured the association between the achievement component and gaming-related 
problems, I2 = 77.6, 95% CI [57.5, 88.2], Q(8) = 35.71, p < .001. The mean age of each 
study sample was not a significant predictor of effect size variation. 
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Table 4.8 
Moderator Analysis of Categorical Variables for the Achievement Component 
Moderator k     r+    95% CI Qb 
       
Type    0.29 
 Article 6 .293 [.199, .381]   
 Dissertation 3 .334 [.207, .450]   
 Proceeding 1 .297 [.083, .485]   
       
Game Played    0.40 
 MMORPGs 5 .326 [.235, .411]   
 MOGs (various) 1 .280 [.081, .458]   
 Pokémon Go 0     
 World of Warcraft 4 .286 [.176, .389]   
       
Motivation Scale    0.12 
 GMS-10,12,39,40 6 .312 [.241, .380]   
 MOGQ-27 0     
 Other 4 .293 [.204, .377]   
       
Problem Scale    25.50 * 
 AEQ 2 .264 [.192, .332]   
 IAS-8 1 .350 [.247, .445]   
 IAT-20 1 .150 [.001, .293]   
 IGDT-9,10,20 2 .254 [.183, .323]   
 PGUS-10 1 .240 [.098, .372]   
 POGQ-12,18 0     
 POGUS-20 1 .527 [.409, .628]   
 Other 2 .388 [.302, .468]   
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.9 
Results of Simple Meta-Regressions for the Achievement Component 
Moderator k        b SE z Qm R2 
          
Percent Male 10 0.403 0.204 1.98 * 3.92 * .04 
          
Mean Age 9 0.002 0.007 0.24 0.06 .00 
          
Problem Scale      25.50 * .69 
 AEQ 2 −0.316 0.086 −3.66 *    
 IAS-8 1 −0.221 0.097 −2.28 *    
 IAT-20 1 −0.435 0.109 −3.99 *    
 IGDT-9,10,20 2 −0.326 0.086 −3.78 *    
 PGUS-10 1 −0.341 0.107 −3.17 *    
 POGUS-20 (ref) 1       
 Other 2 −0.177 0.092 −1.92    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; AEQ = 
Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAS-8 = 8-item 
Internet Addiction Scale (Young, 1998); IAT-20 = 20-item Internet Addiction Test 
(Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet Gaming Disorder Test: 9-
item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, Sleczka, et al., 2017), 20-item 
(Pontes et al., 2014); PGUS-10 = 10-item Pathological Game Use Scale (Choo et al., 
2010); POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
As indicated in the subgroup analysis, a simple meta-regression of the scale used 
to measure gaming-related problems also significantly predicted effect sizes among 
studies that measured the relationship between the achievement motivation and gaming-
related problems, Q(6) = 25.50, p < .001. The scale used to measure gaming-related 
problems explained a large amount of variance in effect size among the 10 studies (R2 = 
.69). After controlling for the scale used to measure gaming-related problems, a 
moderate, but, insignificant amount of heterogeneity remained, I2 = 53.4, 95% CI [0.0, 
84.6], Q(3) = 6.44, p = .092. 
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There was no evidence of publication bias for studies that measured the 
association between the achievement component and gaming-related problems, and the 
results of Egger’s regression suggested that the observed effect sizes were symmetrically 
distributed (p = .362). The trim and fill procedure did not modify the pooled effect size 
(Figure 4.4). 
Figure 4.4. Funnel plot of effect sizes for the achievement component. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 10). 
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Advancement subcomponent. A moderate overall effect size was observed (Figure 
4.5) between the advancement subcomponent and gaming-related problems (r+ = .43, 
95% CI [.33, .51], k = 5). Schimmenti et al. (2017) reported the largest association 
between the advancement subcomponent and gaming-related problems among all studies 
included in the analysis (r = .55, 95% CI [.38, .68]). Cross (2016) reported the smallest 
association among the studies (r = .31, 95% CI [.23, .38]). 
Study   r [95% CI] Forest Plot Wt 
     
Schimmenti et al. (2017) .550 [.379, .684]  13.1 
Lewis (2016) .509 [.410, .596]  19.9 
Billieux et al. (2013) .470 [.410, .526]  23.7 
Deleuze et al. (2018) .322 [.210, .425]  20.3 
Cross (2016) .310 [.232, .384]  23.0 
Overall (I2 = 80.2%, p < .001) .426 [.330, .513]   
     
Figure 4.5. Forest plot of the advancement subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
relationship between the advancement subcomponent and gaming-related problems, I2 = 
80.2, 95% CI [53.3, 91.6], Q(4) = 20.17, p < .001. A subgroup analysis of categorical 
variables (Table 4.10) indicated that the type of game played was a significant moderator 
of effect size among studies that measured the relationship between the advancement 
subcomponent and gaming-related problems, Q(2) = 19.30, p < .001. This variable was 
added as a predictor in a simple meta-regression (Table 4.11). Separate meta-regressions 
were not run for any continuous variables due to an insufficient number of studies (k = 5). 
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Table 4.10 
Moderator Analysis of Categorical Variables for the Advancement Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    0.09 
 Article 3 .442 [.296, .568]   
 Dissertation 2 .409 [.233, .559]   
 Proceeding 0     
       
Game Played    19.30 * 
 MMORPGs 1 .509 [.410, .596]   
 MOGs (various) 2 .314 [.250, .375]   
 Pokémon Go 0     
 World of Warcraft 2 .479 [.422, .531]   
       
Motivation Scale    0.00 
 GMS-10,12,39,40 5 .426 [.330, .513]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    0.71 
 AEQ 1 .322 [−.063, .623]   
 IAS-8 0     
 IAT-20 1 .470 [.124, .714]   
 IGDT-9,10,20 2 .423 [.160, .630]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .509 [.162, .744]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.11 
Results of Simple Meta-Regressions for the Advancement Subcomponent 
Moderator k        b SE z Qm R2 
          
Game Played      19.30 * 1 
 MMORPGs 1 0.236 0.073 3.23 *   
 MOGs (various; ref) 2      
 World of Warcraft 2 0.196 0.050 3.89 *   
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; MMORPGs = 
Massively-Multiplayer Online Role-Playing Games; MOGs = Multiplayer online games. 
*p < .05 
A simple meta-regression of the type of game played predicted the effect size 
among studies that measured the relationship between the advancement subcomponent 
and gaming-related problems, Q(2) = 19.30, p < .001. The type of game played explained 
all of the variance in effect size among the five studies (R2 = 1). After controlling for the 
type of game played, the heterogeneity among the studies was reduced to zero, I2 = 0.0, 
95% CI [0.0, 92.3], Q(2) = 0.87, p = .647. 
The presence of publication bias for studies that measured the association 
between the advancement subcomponent and gaming-related problems was not tested due 
to an insufficient number of studies (k = 5). Sterne et al. (2000) recommended that trim 
and fill procedures as well as Egger’s regression test for plot symmetry should only be 
conducted when the analysis includes at least 10 studies. A funnel plot that illustrates the 
symmetry and distribution of observed effect sizes for studies that measured the 
association between the advancement subcomponent and gaming-related problems is 
shown in Figure 4.6. 
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Figure 4.6. Funnel plot of effect sizes for the advancement subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 5). 
Mechanics subcomponent. A small overall effect size was observed (Figure 4.7) 
between the mechanics subcomponent and gaming-related problems (r+ = .24, 95% CI 
[.14, .33], k = 6). Lewis (2016) reported the largest association between the mechanics 
subcomponent and gaming-related problems among all six studies included in the 
analysis (r = .39, 95% CI [.27, .49]). Hagström and Kaldo (2014) reported the smallest 
association among all six studies (r = −.01, 95% CI [−.15, .13]). 
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Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .386 [.274, .488]  16.7 
Cross (2016) .300 [.221, .375]  19.6 
Billieux et al. (2013) .260 [.189, .328]  20.2 
Schimmenti et al. (2017) .260 [.047, .450]  10.7 
Deleuze et al. (2018) .192 [.074, .305]  17.1 
Hagström and Kaldo (2014) −.010 [−.148, .129]  15.7 
Overall (I2 = 77.5%, p < .001) .238 [.143, .329]   
     
Figure 4.7. Forest plot of the mechanics subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
relationship between the mechanics subcomponent and gaming-related problems, I2 = 
77.5, 95% CI [49.9, 89.8], Q(5) = 22.18, p < .001. There were too few studies to conduct 
a meta-regression on categorical variables (Table 4.12), but subgroup analysis (Table 
4.13) indicated that the problem scale moderated effect size, Q(4) = 22.04, p < .001. 
Table 4.12 
Results of Simple Meta-Regressions for the Mechanics Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 6 −0.595 0.496 −1.20 1.44 .00 
          
Mean Age 6 0.027 0.020 1.36 1.85 .00 
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator. 
*p < .05 
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Table 4.13 
Moderator Analysis of Categorical Variables for the Mechanics Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    3.27 
 Article 4 .178 [.065, .286]   
 Dissertation 2 .340 [.201, .465]   
 Proceeding 0     
       
Game Played    0.15 
 MMORPGs 2 .199 [−.039, .416]   
 MOGs (various) 2 .249 [.021, .452]   
 Pokémon Go 0     
 World of Warcraft 2 .260 [.020, .472]   
       
Motivation Scale    0.00 
 GMS-10,12,39,40 6 .238 [.143, .329]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    22.04 * 
 AEQ 1 .192 [.074, .305]   
 IAS-8 1 −.010 [−.148, .129]   
 IAT-20 1 .260 [.189, .328]   
 IGDT-9,10,20 2 .295 [.221, .365]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .386 [.274, .488]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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The presence of publication bias for studies that measured the association 
between the mechanics subcomponent and gaming-related problems was not tested due to 
an insufficient number of studies. A funnel plot that illustrates the symmetry and 
distribution of observed effect sizes for studies that measured the association between the 
mechanics subcomponent and gaming-related problems is shown in Figure 4.8. 
Figure 4.8. Funnel plot of effect sizes for the mechanics subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 6). 
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Competition subcomponent. A moderate overall effect size was observed (Figure 
4.9) between the competition subcomponent and gaming-related problems (r+ = .30, 95% 
CI [.23, .37], k = 9). Lewis (2016) reported the largest association between the 
competition subcomponent and gaming-related problems among all nine studies included 
in the analysis (r = .46, 95% CI [.35, .55]). Schimmenti et al. (2017) reported the smallest 
association among all nine studies (r = .14, 95% CI [−.08, .35]). 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .456 [.351, .550]  10.1 
Király et al. (2015) .368 [.338, .398]  13.1 
Zsila et al. (2017) .340 [.261, .415]  11.6 
Billieux et al. (2013) .300 [.231, .366]  12.0 
Laconi et al. (2017) .300 [.210, .385]  11.2 
Deleuze et al. (2018) .291 [.177, .397]  10.3 
Cross (2016) .280 [.201, .356]  11.7 
Király, Tóth, et al. (2017) .180 [.154, .206]  13.3 
Schimmenti et al. (2017) .140 [−.078, .345]  6.7 
Overall (I2 = 92.2%, p < .001) .302 [.228, .372]   
     
Figure 4.9. Forest plot of the competition subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
relationship between the competition subcomponent and gaming-related problems, I2 = 
92.2, 95% CI [87.3, 95.1], Q(8) = 102.09, p < .001. A subgroup analysis of categorical 
variables (Table 4.14) indicated that the scale used to measure gaming-related problems 
moderated effect size, Q(4) = 11.25, p = .024. Meta-regressions for the scale used to 
measure gaming-related problems and other variables are shown in Table 4.15. 
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Table 4.14 
Moderator Analysis of Categorical Variables for the Competition Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    0.82 
 Article 7 .284 [.197, .366]   
 Dissertation 2 .365 [.205, .506]   
 Proceeding 0     
       
Game Played    2.47 
 MMORPGs 1 .456 [.225, .638]   
 MOGs (various) 5 .284 [.181, .381]   
 Pokémon Go 1 .340 [.107, .538]   
 World of Warcraft 2 .243 [.054, .414]   
       
Motivation Scale    0.01 
 GMS-10,12,39,40 5 .306 [.196, .408]   
 MOGQ-27 4 .297 [.184, .402]   
 Other 0     
       
Problem Scale    11.25 * 
 AEQ 1 .291 [.140, .429]   
 IAS-8 0     
 IAT-20 1 .300 [.180, .411]   
 IGDT-9,10,20 4 .233 [.167, .297]   
 PGUS-10 0     
 POGQ-12,18 2 .357 [.281, .429]   
 POGUS-20 1 .456 [.318, .575]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.15 
Results of Simple Meta-Regressions for the Competition Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 9 −0.049 0.276 −0.18 0.03 .00 
          
Mean Age 9 0.017 0.017 1.00 1.00 .00 
          
Problem Scale      11.25 * .77 
 AEQ 1 0.062 0.088 0.71    
 IAT-20 1 0.072 0.074 0.98    
 IGDT-9,10,20 (ref) 4       
 POGQ-12,18 2 0.136 0.056 2.44 *    
 POGUS-20 1 0.255 0.090 2.83 *    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; AEQ = 
Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAT-20 = 20-item 
Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet 
Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, 
Sleczka, et al., 2017), 20-item (Pontes et al., 2014); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
A simple meta-regression of the scale used to measure gaming-related problems 
predicted the effect size among studies that measured the relationship between the 
competition subcomponent and gaming-related problems, Q(4) = 11.25, p = .024, and it 
explained a large amount of the variance in effect size among the nine studies (R2 = .77). 
After controlling for the scale used to measure gaming-related problems, a moderate 
amount of heterogeneity remained, I2 = 65.3, 95% CI [9.3, 86.8], Q(4) = 11.54, p = .021. 
The presence of publication bias for studies that measured the association 
between the competition subcomponent and gaming-related problems was not tested due 
to an insufficient number of studies. A funnel plot that illustrates the symmetry and 
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distribution of observed effect sizes for studies that measured the association between the 
competition subcomponent and gaming-related problems is shown in Figure 4.10. 
Figure 4.10. Funnel plot of effect sizes for the competition subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 9). 
Meta-analysis of the social motivation and gaming-related problems. The 
second research question related to the overall effect size among studies that measured 
the association between the social motivation and gaming-related problems. 
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Social component. A small overall effect size was observed (Figure 4.11) between 
the social component and gaming-related problems (r+ = .19, 95% CI [.11, .26], k = 8). 
Lewis (2016) reported the largest association between the social component and gaming-
related problems among all eight studies included in the analysis (r = .46, 95% CI [.35, 
.55]). Wolfe (2012) reported the smallest association among all eight studies (r = .06, 
95% CI [−.03, .15]). 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .455 [.350, .549]  11.3 
Beard and Wickham (2016) .246 [.166, .322]  13.8 
Kardefelt-Winther (2014c) .184 [.112, .255]  14.3 
Carlisle (2017) .180 [.136, .223]  15.7 
Kwok and Khoo (2011) .150 [−.024, .315]  8.7 
Li et al. (2013) .110 [−.008, .225]  11.7 
Snodgrass et al. (2013) .080 [−.044, .202]  11.4 
Wolfe (2012) .060 [−.034, .153]  13.1 
Overall (I2 = 80.8%, p < .001) .186 [.113, .257]   
     
Figure 4.11. Forest plot of the social component and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
relationship between the social component and gaming-related problems, I2 = 80.8, 95% 
CI [63.0, 90.0], Q(7) = 36.41, p < .001. A subgroup analysis of categorical variables 
(Table 4.16) indicated that the scale used to measure gaming-related problems moderated 
effect size, Q(5) = 32.73, p < .001. Meta-regressions for the scale used to measure 
gaming-related problems and other variables are shown in Table 4.17. 
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Table 4.16 
Moderator Analysis of Categorical Variables for the Social Component 
Moderator k     r+    95% CI Qb 
       
Type    0.67 
 Article 5 .158 [.050, .263]   
 Dissertation 3 .228 [.097, .352]   
 Proceeding 0     
       
Game Played    3.05 
 MMORPGs 3 .274 [.143, .395]   
 MOGs (various) 1 .180 [−.032, .377]   
 Pokémon Go 0     
 World of Warcraft 4 .119 [−.001, .235]   
       
Motivation Scale    1.24 
 GMS-10,12,39,40 5 .220 [.122, .314]   
 MOGQ-27 0     
 Other 3 .129 [−.001, .255]   
       
Problem Scale    32.73 * 
 AEQ 1 .060 [−.037, .156]   
 IAS-8 0     
 IAT-20 1 .080 [−.047, .204]   
 IGDT-9,10,20 2 .198 [.154, .240]   
 PGUS-10 1 .110 [−.011, .228]   
 POGQ-12,18 0     
 POGUS-20 1 .455 [.348, .551]   
 Other 2 .178 [.108, .247]   
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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A simple meta-regression of the scale used to measure gaming-related problems 
predicted the effect size among studies that measured the relationship between the social 
component and gaming-related problems, Q(5) = 32.73, p < .001, and it explained a large 
amount of the variance in effect size among the eight studies (R2 = .98). After controlling 
for the scale used to measure gaming-related problems, an insignificant amount of 
heterogeneity remained, I2 = 8.35, 95% CI [0.0, 96.9], Q(2) = 2.18, p = .336. The 
proportion of males in each study sample and the mean age of each study sample were 
not significant predictors of effect size variation. 
Table 4.17 
Results of Simple Meta-Regressions for the Social Component 
Moderator k        b SE z Qm R2 
          
Percent Male 8 0.249 0.313 0.79 0.63 .00 
          
Mean Age 7 0.008 0.008 1.00 0.99 .00 
          
Problem Scale      32.73 * .98 
 AEQ 1 −0.431 0.082 −5.25 *    
 IAT-20 1 −0.411 0.092 −4.46 *    
 IGDT-9,10,20 2 −0.291 0.069 −4.20 *    
 PGUS-10 1 −0.381 0.090 −4.22 *    
 POGUS-20 (ref) 1       
 Other 2 −0.311 0.075 −4.14 *    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; AEQ = 
Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAT-20 = 20-item 
Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet 
Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, 
Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item Pathological 
Game Use Scale (Choo et al., 2010), POGUS-20 = 20-item Problematic Online Game 
Use Scale (Kim & Kim, 2010). 
*p < .05 
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The presence of publication bias for studies that measured the association 
between the social component and gaming-related problems was not tested due to an 
insufficient number of studies. A funnel plot that illustrates the symmetry and distribution 
of observed effect sizes for studies that measured the association between the social 
component and gaming-related problems is shown in Figure 4.12. 
Figure 4.12. Funnel plot of effect sizes for the social component. Fisher’s transformation 
of r is plotted on the x-axis and the standard error is plotted on the y-axis. The pooled 
correlation is shown as a white diamond beneath the x-axis. Each hollow circle represents 
an observed effect size from an included study (k = 8). 
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Socializing subcomponent. A small overall effect size was observed (Figure 4.13) 
between the socializing subcomponent and gaming-related problems (r+ = .14, 95% CI 
[.05, .22], k = 11). Lewis (2016) reported the largest association between the socializing 
subcomponent and gaming-related problems among all 11 studies included in the analysis 
(r = .36, 95% CI [.24, .46]). Schimmenti et al. (2017) reported the smallest association 
among all 11 studies (r = −.15, 95% CI [−.35, .07]). 
A large amount of heterogeneity was observed, I2 = 93.9, 95% CI [90.9, 95.9], 
Q(10) = 163.47, p < .001. Three categorical variables were identified as significant 
moderators of effect size via subgroup analysis (Table 4.18) and meta-regression (Table 
4.19): publication type, Q(1) = 4.84, p = .028, type of game played, Q(3) = 11.61, p = 
.009, and the scale used to measure gaming-related problems, Q(5) = 20.94, p < .001. 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .358 [.244, .462]  8.5 
Zsila et al. (2017) .310 [.229, .386]  9.5 
Cross (2016) .290 [.211, .365]  9.5 
Király et al. (2015) .262 [.229, .294]  10.4 
Laconi et al. (2017) .240 [.147, .328]  9.3 
Király, Tóth, et al. (2017) .120 [.093, .147]  10.4 
Zanetta Dauriat et al. (2011) .090 [.016, .163]  9.7 
Hagström and Kaldo (2014) .000 [−.138, .138]  8.2 
Deleuze et al. (2018) −.037 [−.156, .083]  8.7 
Billieux et al. (2013) −.120 [−.193, −.046]  9.7 
Schimmenti et al. (2017) −.150 [−.354, .068]  6.1 
Overall (I2 = 93.9%, p < .001) .137 [.054, .219]   
     
Figure 4.13. Forest plot of the socializing subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size.  
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Table 4.18 
Moderator Analysis of Categorical Variables for the Socializing Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    4.84 * 
 Article 9 .095 [.005, .184]   
 Dissertation 2 .322 [.141, .483]   
 Proceeding 0     
       
Game Played    11.61 * 
 MMORPGs 3 .152 [.013, .285]   
 MOGs (various) 5 .182 [.082, .279]   
 Pokémon Go 1 .310 [.089, .502]   
 World of Warcraft 2 −.131 [−.304, .051]   
       
Motivation Scale    3.19 
 GMS-10,12,39,40 6 .071 [−.052, .191]   
 MOGQ-27 4 .232 [.097, .359]   
 Other 1 .090 [−.188, .355]   
       
Problem Scale    20.94 * 
 AEQ 1 −.037 [−.245, .175]   
 IAS-8 2 .052 [−.093, .195]   
 IAT-20 1 −.120 [−.302, .071]   
 IGDT-9,10,20 4 .164 [.063, .262]   
 PGUS-10 0     
 POGQ-12,18 2 .284 [.158, .401]   
 POGUS-20 1 .358 [.157, .531]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.19 
Results of Simple Meta-Regressions for the Socializing Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 11 −0.528 0.278 −1.90 3.60 .03 
          
Mean Age 11 0.007 0.018 0.38 0.14 .00 
          
Type      4.84 * .06 
 Article (ref) 9       
 Dissertation 2 0.239 0.109 2.20 *    
          
Game Played      11.61 * .32 
 MMORPGs 3 0.285 0.117 2.43 *    
 MOGs (various) 5 0.316 0.107 2.96 *    
 Pokémon Go 1 0.452 0.150 3.01 *    
 World of Warcraft (ref) 2       
          
Problem Scale      20.94 * .54 
 AEQ 1 −0.412 0.155 −2.65 *    
 IAS-8 2 −0.322 0.133 −2.42 *    
 IAT-20 1 −0.495 0.147 −3.36 *    
 IGDT-9,10,20 4 −0.209 0.122 −1.71    
 POGQ-12,18 2 −0.083 0.130 −0.64    
 POGUS-20 (ref) 1       
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; MMORPGs = 
Massively-Multiplayer Online Role-Playing Games; MOGs = Multiplayer online games; 
AEQ = Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAS-8 = 8-
item Internet Addiction Scale (Young, 1998); IAT-20 = 20-item Internet Addiction Test 
(Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet Gaming Disorder Test: 9-
item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, Sleczka, et al., 2017), 20-item 
(Pontes et al., 2014); POGQ-12,18 = Problematic Online Gaming Questionnaire: 12-item 
(Pápay et al., 2013), 18-item (Demetrovics et al., 2012); POGUS-20 = 20-item 
Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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A simple meta-regression of publication type predicted the effect size among 
studies that measured the relationship between the socializing subcomponent and 
gaming-related problems, Q(1) = 4.84, p = .028, and it explained a small amount of the 
variance in effect size among the 11 studies (R2 = .06). After controlling for publication 
type, a large amount of heterogeneity remained, I2 = 93.7, 95% CI [90.3, 95.9], Q(9) = 
142.19, p < .001. 
A simple meta-regression of the type of game played also predicted the effect size 
among studies that measured the relationship between the socializing subcomponent and 
gaming-related problems, Q(3) = 11.61, p = .009. However, after controlling for the type 
of game played, a large amount of heterogeneity still remained, I2 = 91.7, 95% CI [86.0, 
95.0], Q(7) = 84.03, p < .001. 
The scale used to measure gaming-related problems was also a significant 
predictor of effect size, Q(5) = 20.94, p < .001, and it explained a large amount of the 
variance in effect size among the eight studies (R2 = .54). However, after controlling for 
the scale used to measure gaming-related problems, a large amount of heterogeneity still 
remained, I2 = 82.9, 95% CI [64.1, 91.9], Q(5) = 29.30, p < .001. The proportion of males 
in each study sample and the mean age of each study sample were not significant 
predictors of effect size variation. 
There was slight evidence of publication bias for studies that measured the 
association between the socializing subcomponent and gaming-related problems, despite 
nonsignificant results of Egger’s regression (p = .351). Trim and fill imputed one study to 
the right of the original estimate (Figure 4.14), which increased the pooled effect size 
(observed, r+ = .14, 95% CI [.05, .22]; adjusted, r+ = .16, 95% CI [.07, .24]). 
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Figure 4.14. Funnel plot of effect sizes for the socializing subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The observed and adjusted pooled correlations are shown as a white and black diamond, 
respectively. Each hollow circle represents an observed effect size from an included 
study (k = 11). The black circle represents the imputed study. 
Relationship subcomponent. A small overall effect size was observed (Figure 
4.15) between the relationship subcomponent and gaming-related problems (r+ = .17, 
95% CI [.05, .29], k = 6). Lewis (2016) reported the largest association (r = .44, 95% CI 
[.33, .54]) and Schimmenti et al. (2017) reported the smallest association (r = −.13, 95% 
CI [−.34, .09]) among all six studies included in the analysis. 
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Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .441 [.334, .536]  16.3 
Cross (2016) .330 [.253, .403]  17.8 
Deleuze et al. (2018) .141 [.022, .256]  16.5 
Seay and Kraut (2007) .102 [.064, .139]  19.0 
Billieux et al. (2013) .050 [−.025, .124]  18.1 
Schimmenti et al. (2017) −.130 [−.336, .088]  12.3 
Overall (I2 = 92.2%, p < .001) .172 [.046, .293]   
     
Figure 4.15. Forest plot of the relationship subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
association between the relationship subcomponent and gaming-related problems, I2 = 
92.2, 95% CI [85.8, 95.7], Q(5) = 64.38, p < .001. A subgroup analysis of categorical 
variables (Table 4.20) indicated that publication type was a significant moderator of 
effect size, Q(2) = 17.75, p < .001. A simple meta-regression of publication type (Table 
4.21) predicted the effect size among studies that measured the association between the 
relationship subcomponent and gaming-related problems, Q(2) = 17.75, p < .001. 
Publication type also explained a large amount of the variance in effect size among the 
six studies (R2 = .75). After controlling for publication type, a moderate, but, insignificant 
amount heterogeneity remained, I2 = 60.6, 95% CI [0.0, 86.8], Q(3) = 7.62, p = .055. 
Publication bias was not tested due to an insufficient number of studies. A funnel 
plot that illustrates the symmetry and distribution of observed effect sizes for the 
relationship subcomponent is shown in Figure 4.16. 
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Table 4.20 
Moderator Analysis of Categorical Variables for the Relationship Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    17.75 * 
 Article 3 .050 [−.062, .160]   
 Dissertation 2 .380 [.266, .482]   
 Proceeding 1 .102 [−.048, .248]   
       
Game Played    2.59 
 MMORPGs 2 .273 [−.003, .510]   
 MOGs (various) 2 .240 [−.040, .485]   
 Pokémon Go 0     
 World of Warcraft 2 −.030 [−.315, .261]   
       
Motivation Scale    0.00 
 GMS-10,12,39,40 6 .172 [.046, .293]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    4.28 
 AEQ 2 .120 [−.096, .325]   
 IAS-8 0     
 IAT-20 1 .050 [−.248, .340]   
 IGDT-9,10,20 2 .147 [−.086, .366]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .441 [.152, .660]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.21 
Results of Simple Meta-Regressions for the Relationship Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 6 −0.713 0.569 −1.25 1.57 .24 
          
Mean Age 6 0.010 0.026 0.38 0.15 .00 
          
Type      17.75 * .75 
 Article (ref) 3       
 Dissertation 2 0.350 0.086 4.06 *    
 Proceeding 1 0.053 0.096 0.55    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator. 
*p < .05 
Figure 4.16. Funnel plot of effect sizes for the relationship subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 6). 
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Teamwork subcomponent. A small, nonsignificant overall effect size was 
observed (Figure 4.17) between the teamwork subcomponent and gaming-related 
problems (r+ = .04, 95% CI [−.19, .26], k = 5). Lewis (2016) reported the largest 
association between the teamwork subcomponent and gaming-related problems among 
all studies included in the analysis (r = .44, 95% CI [.33, .53]). Schimmenti et al. (2017) 
reported the smallest association among the studies (r = −.35, 95% CI [−.53, −.15]). 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .435 [.328, .531]  20.1 
Cross (2016) .200 [.118, .280]  20.8 
Deleuze et al. (2018) −.057 [−.176, .063]  20.2 
Billieux et al. (2013) −.110 [−.183, −.036]  21.0 
Schimmenti et al. (2017) −.350 [−.526, −.145]  17.9 
Overall (I2 = 95.5%, p < .001) .036 [−.192, .260]   
     
Figure 4.17. Forest plot of the teamwork subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size.  
A large amount of heterogeneity was observed among studies that measured the 
relationship between the teamwork subcomponent and gaming-related problems, I2 = 
95.5, 95% CI [92.1, 97.5], Q(4) = 89.09, p < .001. A subgroup analysis of categorical 
variables (Table 4.22) indicated that publication type was a significant moderator of 
effect size among studies that measured the relationship between the teamwork 
subcomponent and gaming-related problems, Q(1) = 13.20, p < .001. The type of game 
played also significantly moderated the effect sizes, Q(2) = 9.27, p = .009. These 
variables were subsequently added as predictors in simple meta-regressions (Table 4.23). 
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Table 4.22 
Moderator Analysis of Categorical Variables for the Teamwork Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    13.20 * 
 Article 3 −.154 [−.314, .014]   
 Dissertation 2 .316 [.129, .481]   
 Proceeding 0     
       
Game Played    9.27 * 
 MMORPGs 1 .435 [.107, .678]   
 MOGs (various) 2 .077 [−.170, .314]   
 Pokémon Go 0     
 World of Warcraft 2 −.215 [−.446, .043]   
       
Motivation Scale    0.00 
 GMS-10,12,39,40 5 .036 [−.192, .260]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    1.50 
 AEQ 1 −.057 [−.684, .618]   
 IAS-8 0     
 IAT-20 1 −.110 [−.708, .580]   
 IGDT-9,10,20 2 −.072 [−.557, .450]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .435 [−.304, .847]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.23 
Results of Simple Meta-Regressions for the Teamwork Subcomponent 
Moderator k        b SE z Qm R2 
          
Type      13.20 * .73 
 Article (ref) 3      
 Dissertation 2 0.482 0.133 3.63 *   
          
Game Played      9.27 * .54 
 MMORPGs 1 0.389 0.223 1.75   
 MOGs (various; ref) 2      
 World of Warcraft 2 −0.295 0.184 −1.61   
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; MMORPGs = 
Massively-Multiplayer Online Role-Playing Games; MOGs = Multiplayer online games. 
*p < .05 
Meta-regressions were not run for any continuous variables due to an insufficient 
number of studies (k = 5). A simple meta-regression of publication type predicted the 
effect size among studies that measured the relationship between the teamwork 
subcomponent and gaming-related problems, Q(1) = 13.20, p < .001, and it explained a 
large amount of the variance in effect size among the five studies (R2 = .73). However, 
after controlling for publication type, a large amount of heterogeneity still remained, I2 = 
82.9, 95% CI [56.2, 93.3], Q(3) = 17.53, p < .001. 
The type of game played also predicted the effect size among studies that 
measured the relationship between the teamwork subcomponent and gaming-related 
problems, Q(2) = 9.27, p = .01, and it explained a large amount of variance in effect size 
(R2 = .54). Still, after controlling for the type of game played, a large amount of 
heterogeneity remained, I2 = 88.0, 95% CI [66.4, 95.7], Q(2) = 16.65, p < .001. 
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The presence of publication bias for studies that measured the association 
between the teamwork subcomponent and gaming-related problems was not tested due to 
an insufficient number of studies. A funnel plot that illustrates the symmetry and 
distribution of observed effect sizes for studies that measured the association between the 
teamwork subcomponent and gaming-related problems is shown in Figure 4.18. 
Figure 4.18. Funnel plot of effect sizes for the teamwork subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 5). 
−0.5 0.0 0.5 1.0 1.5 
0.00 
0.05 
0.10 
0.15 
0.20 
  
103 
-1 0 1
Meta-analysis of the immersion motivation and gaming-related problems. The 
third research question related to the overall effect size among studies that measured the 
association between the immersion motivation and gaming-related problems. 
Immersion component. A small overall effect size was observed (Figure 4.19) 
between the immersion component and gaming-related problems (r+ = .21, 95% CI [.13, 
.30], k = 8). Lewis (2016) reported the largest association among all eight studies 
included in the analysis (r = .45, 95% CI [.34, .54]). Zanetta Dauriat et al. (2011) reported 
the smallest association among the studies (r = .02, 95% CI [−.05, .09]). 
Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .447 [.341, .542]  11.7 
Kwok and Khoo (2011) .350 [.188, .494]  9.5 
Li et al. (2013) .290 [.178, .395]  12.0 
Snodgrass et al. (2013) .210 [.089, .325]  11.7 
Carlisle (2017) .190 [.146, .233]  14.8 
Beard and Wickham (2016) .150 [.068, .230]  13.5 
Wolfe (2012) .110 [.017, .201]  13.0 
Zanetta Dauriat et al. (2011) .020 [−.054, .094]  13.8 
Overall (I2 = 86.3%, p < .001) .214 [.129, .296]   
     
Figure 4.19. Forest plot of the immersion component and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
A large amount of heterogeneity was observed among studies that measured the 
relationship between the immersion component and gaming-related problems, I2 = 86.3, 
95% CI [75.0, 92.5], Q(7) = 51.01, p < .001. Subgroup analysis (Table 4.24) indicated 
that the problem scale significantly moderated effect size, Q(6) = 50.28, p < .001. 
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Table 4.24 
Moderator Analysis of Categorical Variables for the Immersion Component 
Moderator k     r+    95% CI Qb 
       
Type    0.29 
 Article 5 .196 [.074, .312]   
 Dissertation 3 .247 [.097, .386]   
 Proceeding 0     
       
Game Played    0.04 
 MMORPGs 4 .227 [.064, .379]   
 MOGs (various) 1 .190 [−.128, .473]   
 Pokémon Go 0     
 World of Warcraft 3 .218 [.023, .398]   
       
Motivation Scale    0.64 
 GMS-10,12,39,40 5 .243 [.131, .349]   
 MOGQ-27 0     
 Other 3 .168 [.020, .310]   
       
Problem Scale    50.28 * 
 AEQ 1 .110 [.017, .201]   
 IAS-8 1 .020 [−.054, .094]   
 IAT-20 1 .210 [.089, .325]   
 IGDT-9,10,20 2 .181 [.142, .219]   
 PGUS-10 1 .290 [.178, .395]   
 POGQ-12,18 0     
 POGUS-20 1 .447 [.341, .542]   
 Other 1 .350 [.188, .494]   
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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A meta-regression for the problem scale was not completed due to an insufficient 
number of studies, and meta-regressions for continuous moderators were nonsignificant 
(Table 4.25). Publication bias was not tested due to an insufficient number of studies. A 
funnel plot of effect sizes for the immersion component is shown in Figure 4.20. 
Table 4.25 
Results of Simple Meta-Regressions for the Immersion Component 
Moderator k        b SE z Qm R2 
          
Percent Male 8 0.210 0.363 0.58 0.33 .00 
          
Mean Age 7 −0.005 0.009 −0.51 0.26 .00 
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator. 
*p < .05 
Figure 4.20. Funnel plot of effect sizes for the immersion component. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 8). 
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Discovery subcomponent. A small, nonsignificant overall effect size was observed 
(Figure 4.21) between the discovery subcomponent and gaming-related problems (r+ = 
.11, 95% CI [−.03, .24], k = 5). Cross (2016) reported the largest association between the 
discovery subcomponent and gaming-related problems among all studies included in the 
analysis (r = .25, 95% CI [.17, .33]). Billieux et al. (2013) reported the smallest 
association among the studies (r = −.03, 95% CI [−.10, .05]). 
Study   r [95% CI] Forest Plot Wt 
     
Cross (2016) .250 [.169, .327]  22.2 
Lewis (2016) .197 [.074, .314]  20.0 
Schimmenti et al. (2017) .110 [−.108, .318]  14.7 
Deleuze et al. (2018) .013 [−.107, .133]  20.4 
Billieux et al. (2013) −.030 [−.104, .045]  22.7 
Overall (I2 = 86.2%, p < .001) .108 [−.025, .238]   
     
Figure 4.21. Forest plot of the discovery subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size.  
A large amount of heterogeneity was observed among studies that measured the 
relationship between the discovery subcomponent and gaming-related problems, I2 = 
86.2, 95% CI [69.9, 93.7], Q(4) = 29.05, p < .001. A subgroup analysis of categorical 
variables (Table 4.26) indicated that publication type was a significant moderator of 
effect size among studies that measured the relationship between the discovery 
subcomponent and gaming-related problems, Q(1) = 26.96, p < .001. The scale used to 
measure gaming-related problems also significantly moderated the effect sizes, Q(3) = 
9.57, p = .023.
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Table 4.26 
Moderator Analysis of Categorical Variables for the Discovery Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    26.96 * 
 Article 3 −.008 [−.069, .053]   
 Dissertation 2 .234 [.166, .299]   
 Proceeding 0     
       
Game Played    0.968 
 MMORPGs 1 .197 [−.103, .464]   
 MOGs (various) 2 .138 [−.069, .334]   
 Pokémon Go 0     
 World of Warcraft 2 .026 [−.194, .243]   
       
Motivation Scale    0.000 
 GMS-10,12,39,40 5 .108 [−.025, .238]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    9.57 * 
 AEQ 1 .013 [−.151, .176]   
 IAS-8 0     
 IAT-20 1 −.030 [−.164, .105]   
 IGDT-9,10,20 2 .216 [.097, .329]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .197 [.030, .353]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Meta-regressions were not run for any continuous variables due to an insufficient 
number of studies. Similarly, a meta-regression for the scale used to measure gaming-
related problems was not completed due to an insufficient number of studies to support 
the high number of covariates. A simple meta-regression of publication type (Table 4.27) 
predicted the effect size among studies that measured the relationship between the 
discovery subcomponent and gaming-related problems, Q(1) = 26.96, p < .001, and it 
explained all of the variance in effect size among the five studies (R2 = 1). After 
controlling for the type of game played, heterogeneity among studies that measured the 
relationship between the discovery subcomponent and gaming-related problems was 
reduced to zero, I2 = 0.0, 95% CI [0.0, 81.5], Q(3) = 2.09, p = .553. 
Table 4.27 
Results of Simple Meta-Regressions for the Discovery Subcomponent 
Moderator k        b SE z Qm R2 
          
Type      26.96 * 1 
 Article (ref) 3      
 Dissertation 2 0.246 0.047 5.19 *   
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator. 
*p < .05 
The presence of publication bias for studies that measured the association 
between the discovery subcomponent and gaming-related problems was not tested due to 
an insufficient number of studies. A funnel plot that illustrates the symmetry and 
distribution of observed effect sizes for studies that measured the association between the 
discovery subcomponent and gaming-related problems is shown in Figure 4.22. 
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Figure 4.22. Funnel plot of effect sizes for the discovery subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 5). 
Role-playing subcomponent. A small overall effect size was observed (Figure 
4.23) between the role-playing subcomponent and gaming-related problems (r+ = .26, 
95% CI [.15, .36], k = 10). Laconi et al. (2017) reported the largest association between 
the role-playing subcomponent and gaming-related problems among all 10 studies 
included in the analysis (r = .43, 95% CI [.35, .51]). Seay and Kraut (2007) reported the 
smallest association among all 10 studies (r = −.01, 95% CI [−.04, .03]). 
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A large amount of heterogeneity was observed among studies that measured the 
relationship between the role-playing subcomponent and gaming-related problems, I2 = 
97.2, 95% CI [96.1, 98.0], Q(9) = 318.00, p < .001. Subgroup analyses (Table 4.28) 
identified three categorical variables as significant moderators of effect size among 
studies that measured the relationship between the role-playing subcomponent and 
gaming-related problems: publication type, Q(2) = 9.10, p = .011, the scale used to 
measure player motivations, Q(1) = 8.75, p = .003, and the scale used to measure 
gaming-related problems, Q(4) = 49.00, p < .001. 
Study   r [95% CI] Forest Plot Wt 
     
Laconi et al. (2017) .430 [.348, .505]  10.1 
Király et al. (2015) .395 [.365, .424]  10.8 
Zsila et al. (2017) .360 [.282, .433]  10.2 
Lewis (2016) .343 [.228, .449]  9.6 
Király, Tóth, et al. (2017) .300 [.275, .324]  10.8 
Cross (2016) .260 [.180, .337]  10.2 
Billieux et al. (2013) .200 [.127, .271]  10.4 
Schimmenti et al. (2017) .190 [−.027, .390]  7.6 
Deleuze et al. (2018) .051 [−.069, .170]  9.6 
Seay and Kraut (2007) −.006 [−.044, .032]  10.7 
Overall (I2 = 97.2%, p < .001) .258 [.152, .359]   
     
Figure 4.23. Forest plot of the role-playing subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
Meta-regressions were conducted for the three significant categorical variables 
identified via subgroup analysis. Meta-regressions for the proportion of males in each 
study sample and the mean age of each study sample were also conducted (Table 4.29). 
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Table 4.28 
Moderator Analysis of Categorical Variables for the Role-Playing Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    9.10 * 
 Article 7 .293 [.219, .363]   
 Dissertation 2 .298 [.156, .428]   
 Proceeding 1 −.006 [−.192, .180]   
       
Game Played    3.75 
 MMORPGs 2 .152 [−.014, .309]   
 MOGs (various) 5 .299 [.202, .391]   
 Pokémon Go 1 .360 [.140, .546]   
 World of Warcraft 2 .196 [.013, .367]   
       
Motivation Scale    8.75 * 
 GMS-10,12,39,40 6 .168 [.074, .260]   
 MOGQ-27 4 .370 [.273, .460]   
 Other 0     
       
Problem Scale    49.00 * 
 AEQ 2 .012 [−.075, .098]   
 IAS-8 0     
 IAT-20 1 .200 [.080, .315]   
 IGDT-9,10,20 4 .313 [.253, .372]   
 PGUS-10 0     
 POGQ-12,18 2 .382 [.310, .449]   
 POGUS-20 1 .343 [.196, .475]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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Table 4.29 
Results of Simple Meta-Regressions for the Role-Playing Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 10 −0.423 0.404 −1.05 1.10 .00 
          
Mean Age 10 −0.015 0.014 −1.09 1.18 .55 
          
Type      9.10 * .70 
 Article (ref) 7       
 Dissertation 2 0.006 0.086 0.07    
 Proceeding 1 −0.308 0.104 −2.95 *    
          
Motivation Scale      8.75 * .62 
 GMS-10,12,39,40 (ref) 6       
 MOGQ-27 4 0.218 0.074 2.96 *    
          
Problem Scale      49.00 * .92 
 AEQ 2 −0.312 0.056 −5.61 *    
 IAT-20 1 −0.122 0.071 −1.71    
 IGDT-9,10,20 (ref) 4       
 POGQ-12,18 2 0.078 0.053 1.45    
 POGUS-20 1 0.033 0.088 0.38    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; GMS-
10,12,39,40 = Gameplay Motivations Scale: 10-item (Williams et al., 2008), 12-item 
(Yee et al., 2012), 39-item (Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item 
Motives for Online Gaming Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-
Engagement Questionnaire (Charlton & Danforth, 2007); IAT-20 = 20-item Internet 
Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet Gaming 
Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, Sleczka, et al., 
2017), 20-item (Pontes et al., 2014); POGQ-12,18 = Problematic Online Gaming 
Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); POGUS-
20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
A simple meta-regression of publication type predicted the effect size among 
studies that measured the relationship between the role-playing subcomponent and 
gaming-related problems, Q(2) = 9.10, p = .011. Publication type explained a large 
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amount of the variance in effect size among the 10 studies (R2 = .70). However, after 
controlling for publication type, a large amount of heterogeneity still remained, I2 = 89.8, 
95% CI [82.4, 94.1], Q(7) = 68.88, p < .001. 
A simple meta-regression of the scale used to measure player motivations also 
predicted the effect size among studies that measured the relationship between the role-
playing subcomponent and gaming-related problems, Q(1) = 8.75, p = .003. However, 
after controlling for the scale used to measure player motivations, a large amount of 
heterogeneity still remained, I2 = 91.7, 95% CI [86.5, 94.9], Q(8) = 96.46, p < .001. 
The scale used to measure gaming-related problems was also a significant 
predictor of effect size, Q(4) = 49.00, p < .001, and it explained a large amount of the 
variance in effect size among the 10 studies (R2 = .92). After controlling for the scale 
used to measure gaming-related problems, a moderate amount of heterogeneity remained, 
I2 = 61.2, 95% CI [5.0, 84.1], Q(5) = 12.87, p = .025. The proportion of males in each 
study sample and the mean age of each study sample were not significant predictors of 
effect size variation. 
There was no evidence of publication bias for studies that measured the 
association between the role-playing subcomponent and gaming-related problems. 
Results of Egger’s regression suggested that the observed effect sizes were symmetrically 
distributed (p = .456). Trim and fill did not modify the pooled effect size. A funnel plot 
that illustrates the symmetry and distribution of effect sizes for the association between 
the role-playing subcomponent and gaming-related problems is shown in Figure 4.24. 
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Figure 4.24. Funnel plot of effect sizes for the role-playing subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 10). 
Customization subcomponent. A small overall effect size was observed (Figure 
4.25) between the customization subcomponent and gaming-related problems (r+ = .25, 
95% CI [.16, .33], k = 5). Lewis (2016) reported the largest association between the 
customization subcomponent and gaming-related problems among all studies included in 
the analysis (r = .37, 95% CI [.26, .47]). Deleuze et al. (2018) reported the smallest 
association among the studies (r = .08, 95% CI [−.04, .19]). 
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Study   r [95% CI] Forest Plot Wt 
     
Lewis (2016) .368 [.255, .471]  19.3 
Cross (2016) .280 [.201, .356]  24.2 
Schimmenti et al. (2017) .280 [.068, .467]  11.1 
Billieux et al. (2013) .240 [.168, .309]  25.4 
Deleuze et al. (2018) .076 [−.044, .194]  20.0 
Overall (I2 = 70.1%, p = .01) .248 [.161, .332]   
     
Figure 4.25. Forest plot of the customization subcomponent and gaming-related 
problems. Correlations are shown as squares and confidence limits are indicated by 
horizontal lines. Proportional weights are shown in the rightmost column. The 
heterogeneity index is shown alongside the overall effect size.  
A moderate amount of heterogeneity was observed among studies that measured 
the relationship between the customization subcomponent and gaming-related problems, 
I2 = 70.1, 95% CI [23.8, 88.3], Q(4) = 13.38, p = .01. A subgroup analysis of categorical 
variables (Table 4.30) indicated that the scale used to measure gaming-related problems 
was a significant moderator of effect size among studies that measured the relationship 
between the customization subcomponent and gaming-related problems, Q(3) = 13.38, p 
= .004. 
The scale used to measure gaming-related problems was not included in a meta-
regression analysis because there was not a sufficient number of studies to support the 
high number of covariates. Similarly, meta-regressions were neither conducted for the 
proportion of males in each study sample nor the mean age of each study sample because 
of an insufficient number of studies. 
  
116 
Table 4.30 
Moderator Analysis of Categorical Variables for the Customization Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    2.51 
 Article 3 .191 [.081, .296]   
 Dissertation 2 .319 [.201, .428]   
 Proceeding 0     
       
Game Played    1.65 
 MMORPGs 1 .368 [.135, .562]   
 MOGs (various) 2 .186 [.019, .344]   
 Pokémon Go 0     
 World of Warcraft 2 .254 [.076, .417]   
       
Motivation Scale    0.00 
 GMS-10,12,39,40 5 .248 [.161, .332]   
 MOGQ-27 0     
 Other 0     
       
Problem Scale    13.38 * 
 AEQ 1 .076 [−.044, .194]   
 IAS-8 0     
 IAT-20 1 .240 [.168, .309]   
 IGDT-9,10,20 2 .280 [.206, .351]   
 PGUS-10 0     
 POGQ-12,18 0     
 POGUS-20 1 .368 [.255, .471]   
 Other 0     
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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The presence of publication bias for studies that measured the association 
between the customization subcomponent and gaming-related problems was not tested 
due to an insufficient number of studies. A funnel plot that illustrates the symmetry and 
distribution of observed effect sizes for studies that measured the association between the 
customization subcomponent and gaming-related problems is shown in Figure 4.26. 
Figure 4.26. Funnel plot of effect sizes for the customization subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 5). 
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Escapism subcomponent. A moderate overall effect size was observed (Figure 
4.27) between the escapism subcomponent and gaming-related problems (r+ = .43, 95% 
CI [.39, .48], k = 14). Laconi et al. (2017) reported the largest association between the 
escapism subcomponent and gaming-related problems among all 14 studies included in 
the analysis (r = .55, 95% CI [.48, .61]). Zanetta Dauriat et al. (2011) reported the 
smallest association among all 14 studies (r = .23, 95% CI [.16, .30]). 
A large amount of heterogeneity was observed, I2 = 89.2, 95% CI [83.7, 92.9], 
Q(13) = 120.71, p < .001. Subgroup analysis (Table 4.31) identified the scale used to 
measure gaming-related problems as a moderator of effect size, Q(7) = 20.26, p = .005. 
Study   r [95% CI] Forest Plot Wt 
     
Laconi et al. (2017) .550 [.479, .614]  7.2 
Lewis (2016) .532 [.436, .616]  6.2 
Király et al. (2015) .509 [.483, .534]  8.9 
Király, Tóth, et al. (2017) .480 [.459, .501]  9.0 
Billieux et al. (2013) .480 [.420, .535]  7.9 
Kardefelt-Winther (2014c) .472 [.412, .528]  7.9 
Cross (2016) .460 [.391, .524]  7.5 
Li et al. (2011) .440 [.306, .557]  5.3 
Schimmenti et al. (2017) .440 [.248, .599]  3.7 
Zsila et al. (2017) .380 [.303, .452]  7.5 
Seay and Kraut (2007) .370 [.337, .402]  8.8 
Hagström and Kaldo (2014) .350 [.222, .466]  5.8 
Deleuze et al. (2018) .303 [.190, .408]  6.4 
Zanetta Dauriat et al. (2011) .230 [.158, .299]  7.9 
Overall (I2 = 89.2%, p < .001) .433 [.387, .477]   
     
Figure 4.27. Forest plot of the escapism subcomponent and gaming-related problems. 
Correlations are shown as squares and confidence limits are indicated by horizontal lines. 
Proportional weights are shown in the rightmost column. The heterogeneity index is 
shown alongside the overall effect size. 
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Table 4.31 
Moderator Analysis of Categorical Variables for the Escapism Subcomponent 
Moderator k     r+    95% CI Qb 
       
Type    1.69 
 Article 11 .429 [.377, .479]   
 Dissertation 2 .493 [.374, .597]   
 Proceeding 1 .370 [.201, .518]   
       
Game Played    7.28 
 MMORPGs 5 .374 [.308, .436]   
 MOGs (various) 5 .473 [.420, .523]   
 Pokémon Go 1 .380 [.239, .505]   
 World of Warcraft 3 .471 [.391, .543]   
       
Motivation Scale    4.49 
 GMS-10,12,39,40 8 .423 [.366, .477]   
 MOGQ-27 4 .483 [.417, .544]   
 Other 2 .357 [.248, .457]   
       
Problem Scale    20.26 * 
 AEQ 2 .346 [.253, .434]   
 IAS-8 2 .276 [.168, .377]   
 IAT-20 1 .480 [.362, .583]   
 IGDT-9,10,20 4 .489 [.428, .546]   
 PGUS-10 1 .440 [.267, .585]   
 POGQ-12,18 2 .457 [.377, .531]   
 POGUS-20 1 .532 [.395, .646]   
 Other 1 .472 [.353, .576]   
       
Note. k = number of studies; r+ = pooled correlation coefficient; CI = confidence interval; 
Qb = between-study heterogeneity; MMORPGs = Massively-Multiplayer Online Role-
Playing Games; MOGs = Multiplayer online games; GMS-10,12,39,40 = Gameplay 
Motivations Scale: 10-item (Williams et al., 2008), 12-item (Yee et al., 2012), 39-item 
(Yee, 2006a), 40-item (Yee, 2006b); MOGQ-27 = 27-item Motives for Online Gaming 
Questionnaire (Demetrovics et al., 2011); AEQ = Addiction-Engagement Questionnaire 
(Charlton & Danforth, 2007); IAS-8 = 8-item Internet Addiction Scale (Young, 1998); 
IAT-20 = 20-item Internet Addiction Test (Young & Nabuco de Abreu, 2011); IGDT-
9,10,20 = Internet Gaming Disorder Test: 9-item (Ko et al., 2014; Petry et al., 2014), 10-
item (Király, Sleczka, et al., 2017), 20-item (Pontes et al., 2014); PGUS-10 = 10-item 
Pathological Game Use Scale (Choo et al., 2010); POGQ-12,18 = Problematic Online 
Gaming Questionnaire: 12-item (Pápay et al., 2013), 18-item (Demetrovics et al., 2012); 
POGUS-20 = 20-item Problematic Online Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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A simple meta-regression (Table 4.32) of the scale used to measure gaming-
related problems predicted the effect size among studies that measured the relationship 
between the escapism subcomponent and gaming-related problems, Q(7) = 20.26, p = 
.005, and it explained a large amount of the variance in effect size among the 14 studies 
(R2 = .54). 
Table 4.32 
Results of Simple Meta-Regressions for the Escapism Subcomponent 
Moderator k        b SE z Qm R2 
          
Percent Male 14 −0.173 0.185 −0.93 0.87 .00 
          
Mean Age 14 −0.006 0.007 −0.83 0.69 .27 
          
Mean Hours of Gameplay 6 −0.009 0.010 −0.91 0.82 .00 
          
Problem Scale      20.26 * .54 
 AEQ 2 −0.232 0.104 −2.23 *    
 IAS-8 2 −0.310 0.107 −2.90 *    
 IAT-20 1 −0.070 0.116 −0.60    
 IGDT-9,10,20 4 −0.058 0.098 −0.59    
 PGUS-10 1 −0.121 0.135 −0.89    
 POGQ-12,18 2 −0.099 0.102 −0.97    
 POGUS-20 (ref) 1       
 Other 1 −0.080 0.116 −0.69    
          
Note. k = number of studies; b = meta-regression coefficient; SE = standard error of the 
meta-regression coefficient; z = significance test for b; Qm = significance test for 
moderator variable; R2 = proportion of variance explained by moderator; AEQ = 
Addiction-Engagement Questionnaire (Charlton & Danforth, 2007); IAS-8 = 8-item 
Internet Addiction Scale (Young, 1998); IAT-20 = 20-item Internet Addiction Test 
(Young & Nabuco de Abreu, 2011); IGDT-9,10,20 = Internet Gaming Disorder Test: 9-
item (Ko et al., 2014; Petry et al., 2014), 10-item (Király, Sleczka, et al., 2017), 20-item 
(Pontes et al., 2014); PGUS-10 = 10-item Pathological Game Use Scale (Choo et al., 
2010); POGQ-12,18 = Problematic Online Gaming Questionnaire: 12-item (Pápay et al., 
2013), 18-item (Demetrovics et al., 2012); POGUS-20 = 20-item Problematic Online 
Game Use Scale (Kim & Kim, 2010). 
*p < .05 
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After controlling for the scale used to measure gaming-related problems, a 
moderate amount of heterogeneity remained, I2 = 69.5, 95% CI [33.0, 86.1], Q(6) = 
19.67, p = .003. The proportion of males in the sample, mean age of the sample, and 
mean hours of gameplay per week were not significant predictors of effect size variation. 
There was no evidence of publication bias for studies that measured the 
association between the escapism subcomponent and gaming-related problems; results of 
Egger’s regression suggested that the observed effect sizes were symmetrically 
distributed (p = .196). Trim and fill did not modify the pooled effect size (Figure 4.28). 
Figure 4.28. Funnel plot of effect sizes for the escapism subcomponent. Fisher’s 
transformation of r is plotted on the x-axis and the standard error is plotted on the y-axis. 
The pooled correlation is shown as a white diamond beneath the x-axis. Each hollow 
circle represents an observed effect size from an included study (k = 14). 
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Summary of Results 
The following sections summarize the findings of the systematic review and 
meta-analysis of player motivations and gaming-related problems. This includes a 
summary of the overall findings, a reporting of the moderators that significantly reduced 
between-study heterogeneity, and notes about the presence of publication bias. 
Overall findings. The systematic review and meta-analysis identified 20 studies 
that measured the relationship between player motivations and gaming-related problems. 
Among the included studies, the motivations most strongly associated with gaming-
related problems were the escapism (r+ = .43, 95% CI [.39, .48], k = 14) and advancement 
(r+ = .43, 95% CI [.33, .51], k = 5) subcomponents. With the exception of the 
advancement subcomponent, the pooled correlation between escapism and gaming-
related problems was significantly different from every other player motivation included 
in the analysis. Advancement was also statistically different from most other player 
motivations that were examined in this study. Conversely, two motivations were found to 
be unassociated with gaming-related problems—namely, the teamwork (r+ = .04, 95% CI 
[−.19, .26], k = 5) and discovery (r+ = .11, 95% CI [−.03, .24], k = 5) subcomponents. 
Moderators of effect size. The proportion of males in each study was found to 
have a statistically significant, but, negligible, impact on heterogeneity among studies 
that measured the relationship between the achievement component and gaming-related 
problems. The mean age of participants in each study was not a significant moderator of 
effect for any motivational component or subcomponent. The mean hours of gameplay 
per week was also unrelated to effect size variation, but this variable was only evaluated 
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as a moderator across studies that measured the escapism subcomponent due to an 
insufficient number of studies that reported this metric. 
Publication type was a significant moderator of the correlation between the 
discovery subcomponent and gaming-related problems. Specifically, journal articles that 
measured this relationship reported significantly smaller correlations (r+ = −.01, 95% CI 
[−.07, .05], k = 3) than did dissertations that measured this relationship (r+ = .23, 95% CI 
[.17, .30], k = 2). Publication type was also a significant moderator of the correlation 
between the relationship subcomponent and gaming-related problems. Journal articles 
reported smaller correlations (r+ = .05, 95% CI [−.06, .16], k = 3) than did dissertations 
that measured this relationship (r+ = .38, 95% CI [.27, .48], k = 2). 
The correlation between advancement and gaming-related problems was 
moderated by the type of game played. Studies of gamers who played World of Warcraft 
reported larger correlations between the advancement subcomponent and gaming-related 
problems (r+ = .48, 95% CI [.42, .53], k = 2) than did studies of gamers who played a 
variety of multiplayer online games (r+ = .31, 95% CI [.25, .38], k = 2). 
The scale used to measure gaming-related problems emerged as a moderator for 
several different motivations; however, between-study heterogeneity was most 
significantly explained by the problem scale among studies that measured the social and 
achievement components. The study that used the 20-item Problematic Online Game Use 
Scale (Kim & Kim, 2010) reported a significantly larger correlation between the social 
component and gaming-related problems (r = .46, 95% CI [.35, .55]) as well as a 
significantly larger correlation between the achievement component and gaming-related 
problems (r = .53, 95% CI [.41, .63]) than did studies that used other problem scales. 
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Publication bias. Publication bias was evaluated among studies that measured the 
achievement, socializing, role-playing, or escapism motivations. The presence of 
publication bias was not tested, empirically, for meta-analyses of other motivational 
components or subcomponents due to an insufficient number of included studies. Among 
the four motivations, there was slight evidence of publication bias for studies that 
measured the association between the socializing subcomponent and gaming-related 
problems. Trim and fill increased the pooled correlation between the socializing 
subcomponent and gaming-related problems (observed, r+ = .14, 95% CI [.05, .22]; 
adjusted, r+ = .16, 95% CI [.07, .24]). 
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Chapter 5: Discussion 
The following sections of this chapter include a detailed discussion and 
interpretation of the study findings through the lens of existing scholarship and emerging 
trends in the area of online gaming research. Implications of the findings are discussed 
and recommendations for action and future research are proposed. 
Introduction 
Over 150 million people in the United States play video games, and more than 
half of all gamers play online in multiplayer scenarios (Entertainment Software 
Association, 2015). Online gaming provides a venue for players from around the globe to 
interact with one another in highly complex and realistic virtual worlds (Anand, 2007). 
Yet, despite the socially oriented culture and widespread popularity of online games, 
players continue to endure stigmatization from multiple sources, including the clinical 
psychology sector and the mass media (Billieux et al., 2013). These stigmas risk further 
perpetuating negative impressions about gaming among the general public. 
Addressing the need for an alternative approach. Scholars have expressed 
concerns about the consequences of continuously stigmatizing a significant portion of the 
population (Aarseth et al., 2017), and they have questioned whether the moral panic 
surrounding video games has accelerated the proposal of Internet gaming disorder (APA, 
2013) or the subsequent classification of gaming disorder by the World Health 
Organization (WHO, 2018). In response, a band of 37 scholars published a debate paper 
that urged the World Health Organization to postpone formalizing gaming disorder given 
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its weak empirical foundation and to, instead, grant time for researchers to explore 
alternative, non-addiction approaches to problematic gaming (van Rooij et al., 2018). 
The purpose of the present study was to explore an alternative, non-addiction 
approach to understanding problematic online gaming that minimizes the risk of 
pathologizing healthy behaviors. Non-addiction approaches have been suggested (van 
Rooij et al., 2018) because research has found that problematic online gaming cannot be 
adequately measured using general addiction criteria (Deleuze et al., 2018; Petry et al., 
2014), which are unable to distinguish problematic usage from high levels of healthy 
engagement (Charlton & Danforth, 2007). As an alternative approach to understanding 
problematic online gaming, scholars agree that investigating the relationship between 
player motivations and gaming-related problems will help reduce misdiagnoses (Charlton 
& Danforth, 2004; Kardefelt-Winther, 2017), relieve the stigmatization of highly engaged 
gamers (Billieux et al., 2013), pacify the moral panic about video gaming (Aarseth et al., 
2017; Bean et al., 2017), and create an environment where the potential benefits of online 
gaming can be fully realized (Barnett & Coulson, 2010; Bean et al., 2017). 
To address the need for an alternative, non-addiction approach to understanding 
problematic online gaming, a systematic review and meta-analysis of studies that 
measured the association between player motivations and gaming-related problems was 
conducted. This study involved a thorough and exhaustive scan of the literature for any 
studies that met the established criteria for inclusion. Ultimately, 20 studies were 
reviewed and their findings were analyzed to determine the overall associations between 
various player motivations and gaming-related problems. Multiple study characteristics 
were extracted to determine whether they explained variations in the relationship between 
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player motivations and gaming-related problems, including (a) the proportion of male 
participants, (b) the mean age of participants, (c) the mean hours of gameplay per week, 
(d) the type of game played, (e) the scale used to measure player motivations, and (f) the 
scale used to measure gaming-related problems. Publication bias was also evaluated to 
address biases related to observed effect sizes. 
Research questions. According to Yee (2006a), online gameplay motivations can 
be divided into three primary components and 10 subcomponents. This study investigated 
the motivational correlates of gaming-related problems by answering the following 
research questions. 
1. What is the overall effect size among studies that measure the association 
between the achievement motivation and gaming-related problems? 
2. What is the overall effect size among studies that measure the association 
between the social motivation and gaming-related problems? 
3. What is the overall effect size among studies that measure the association 
between the immersion motivation and gaming-related problems? 
Summary of results. This section summarizes the main findings of the meta-
analysis between player motivations and gaming-related problems for each motivational 
category: (a) the achievement component and its three subcomponents of advancement, 
mechanics, and competition; (b) the social component and its three subcomponents of 
socializing, relationship, and teamwork; and (c) the immersion component and its four 
subcomponents of discovery, role-playing, customization, and escapism. Implications of 
the main study findings are discussed in the following section. 
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Achievement. Among all studies that measured achievement-related motivations, 
advancement was found to be most strongly associated with gaming-related problems. 
Additionally, advancement-motivated gamers who played World of Warcraft tended to 
report higher levels of gaming-related problems than did advancement-motivated gamers 
who played a variety of multiplayer online games. Achievement-motivated gamers 
reported higher levels of gaming-related problems in the study that used the Problematic 
Online Game Use Scale (Kim & Kim, 2010) than did achievement-motivated gamers in 
studies that used a different scale to measure gaming-related problems. 
Social. Among all motivational components and subcomponents, social-related 
motivations were least likely to be associated with gaming-related problems. Teamwork-
motivated gamers, in particular, reported the lowest level of gaming-related problems 
among all 13 motivations. Similar to achievement-motivated gamers, social-motivated 
gamers reported higher levels of gaming-related problems in the study that used the 
Problematic Online Game Use Scale (Kim & Kim, 2010) than did social-motivated 
gamers in studies that used a different scale to measure gaming-related problems. 
Immersion. Gamers motivated by escapism reported the highest level of gaming-
related problems among all 13 motivations investigated in the meta-analysis. Conversely, 
the discovery subcomponent was found to be unassociated with gaming-related problems. 
The remaining sections of this chapter discuss the implications of the main study 
findings through the lens of existing scholarship and emerging trends in the field of 
online gaming. Limitations that influenced these results are also acknowledged. 
Recommendations are then proposed for researchers in the field, parents, gamers, 
clinicians, policy makers, and executive leaders. 
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Implications of Findings 
This section describes the significance of the main study findings and their 
relationships to prior research in the field. Implications for hypothesis development and 
scholarly understanding of problematic online gaming are also discussed. 
Escapism is complex and multifaceted. The results of this study suggest that 
gamers who are motivated by escapism are more likely to experience gaming-related 
problems than are gamers motivated by other factors. Escapism-motivated gamers are 
those who use online games to either relieve stress or escape from real-life problems 
(Yee, 2005). Results for the escapism subcomponent in this study were derived from a 
large number of studies including a total of over 15,000 gamers, so it is reasonable to 
expect that other studies investigating escapism will draw similar conclusions. Indeed, 
multiple studies have also found escapism to be one of the strongest motivations 
associated with gaming-related problems (Hagström & Kaldo, 2014; Hilgard et al., 2013; 
Kardefelt-Winther, 2014b; Kuss et al., 2012; Yee, 2006a). 
As a consequence of these findings, one might conclude that evidence regarding 
escapism is well-established and that further research exploring the phenomenon is not 
needed. On the contrary, scholars have uncovered that escapism is a complex and 
multifaceted construct (Hagström & Kaldo, 2014; Kaczmarek & Drążkowski, 2014; 
Kirby et al., 2014), and its significance to the field merits a more scrupulous investigation 
to better understand why it is so strongly associated with gaming-related problems. 
For instance, research is being conducted that explores how an individual’s 
coping style mediates the relationship between escapism and gaming-related problems 
(Bowditch, Chapman, & Naweed, 2018; Kardefelt-Winther, 2014c). Other researchers 
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have subdivided escapism into positive and negative constructs (Hagström & Kaldo, 
2014), which Bowditch et al. (2018) have now replicated. 
A dissertation exploring the escapism concept (Lee, 2017) suggests that 
conclusions regarding escapism may be spurious because most scales used to measure 
gaming-related problems already include an escapist question item. Lee (2017) argues 
that this invariably leads to a tautology in study design due to the covariance between the 
escapism motivation and the escapist question items embedded within problem scales. 
This finding has major implications for the field, and it reveals potential issues with these 
problem scales. Overall, the findings from this study as well as existing scholarship 
suggest that escapism is more complex than originally described. 
Problem scales are used inconsistently. The studies included in this meta-
analysis used a variety of different scales to measure gaming-related problems. Overall, 
12 different scales were used to measure gaming-related problems among the 20 studies, 
which shows that the field has become saturated with a high number of scales that were 
each developed to measure a similar construct. This not only limits the power of meta-
analytic subgroup analyses, but it reveals a significant methodological issue among the 
problematic online gaming literature. 
Advancement is significant but understudied. In addition to escapism, this 
study shows that gamers who are motivated by advancement—a desire to achieve status, 
recognition, and power in the game (Yee, 2005)—are also more likely to experience 
gaming-related problems than are gamers who are motivated by other factors. Although 
the meta-analysis of the advancement subcomponent only included five studies, which 
limits generalizability, the finding is supported by other studies that also found large 
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relationships between the advancement motivation and gaming-related problems 
(Billieux et al., 2013; Chang, Hsieh, & Lin, 2018; Schimmenti et al., 2017; Yee, 2006a). 
However, despite advancement nearly exceeding escapism as the strongest 
motivational indicator of gaming-related problems, conclusions regarding the 
advancement construct are not frequently discussed in the literature—which makes it 
difficult to substantiate findings related to this construct. For instance, in the present 
study, it was found that gaming-related problems were higher for advancement-motivated 
gamers who played World of Warcraft. But, with the exception of a qualitative study by 
Snodgrass et al. (2018), there are few studies that have investigated the advancement 
motivation in World of Warcraft players. Nevertheless, the findings from this meta-
analysis suggest that a strong desire to advance in the game is closely tied to gaming-
related problems, which warrants a deeper investigation into the advancement construct. 
Teamwork and discovery are unassociated with problems. Based on the 
results of this study, teamwork-motivated gamers—those who enjoy collaborating with 
other gamers—and discovery-motivated gamers—those who enjoy embarking on 
unknown quests and locating rare artifacts (Yee, 2005)—are the groups that are least 
likely to experience gaming-related problems compared to those who are motivated by 
other factors. Similar to the advancement subcomponent, the meta-analyses of the 
teamwork and discovery motivations each only included five studies, which limits 
generalizability. Irrespective of this limitation, however, the literature on teamwork and 
discovery in the context of problematic online gaming is scarce. It is hypothesized that 
this is because both of these motivations rarely emerge as significant predictors of 
gaming-related problems; and, as such, scholarly conclusions about teamwork- and 
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discovery-motivated gamers within the problematic gaming literature often remain 
undiscussed. 
Research on social-related motivations and the teamwork motivation, in 
particular, tend to be catalogued with studies on the benefits and real-world applications 
of online gaming. For example, Jang and Ryu (2011) found that gamers who are 
motivated by teamwork are more likely to encounter in-game leadership development 
opportunities that can then translate into real-world leadership skills. Although the 
present study did not investigate the positive aspects of gaming, the connection between 
this study and those that explore gaming-related benefits is bridged by discoveries about 
motivations unassociated with gaming-related problems. Still, the significance of this 
study and its relevance to gaming-related benefits is situated in the context of how certain 
motivations, such as teamwork or discovery, can reliably differentiate between highly 
engaged and problematic online gamers using a non-addiction approach. 
Limitations 
Despite its strengths, this study also has several limitations that must be 
acknowledged. The following limitations are enumerated: 
1. Although, technically, a meta-analysis can be performed with as few as two 
studies, more are often needed to confidently generalize the findings to a 
larger population. Four motivational subcomponents examined in this meta-
analysis were based on only five studies: advancement, teamwork, discovery, 
and customization. Additionally, the results of categorical moderator analyses 
and meta-regressions for these subcomponents must be interpreted with 
caution due to the high number of subgroups within each study variable. 
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2. Per the recommendation of Sterne et al. (2000), publication bias was not 
assessed when the analysis included fewer than 10 studies. Thus, the presence 
of publication bias for nine of the 13 motivations could not be measured. 
3. All 20 studies included in the meta-analysis employed correlational study 
designs. Therefore, one cannot infer causality between player motivations and 
gaming-related problems, in either direction, due to the inherent limitations of 
cross-sectional studies. Only inferences about the strength of associations 
between these variables are justified. 
4. A high degree of heterogeneity existed across studies for each motivation. 
Although certain moderator variables were able to explain a significant 
portion of observed variance, it must be recognized that these moderators 
could be acting as a proxy for another uncoded study variable. For instance, 
although publication type was as a significant moderator of effect for the 
discovery and relationship subcomponents, it is more reasonable to infer that 
an uncoded study characteristic accounted for this variation rather than simply 
concluding that dissertations produce larger effect sizes for these constructs. 
5. A variety of scales were used to measure player motivations and gaming-
related problems. Among the 20 studies analyzed, nine different scales were 
used to measure player motivations and 12 different scales were used to 
measure gaming-related problems. Although it was possible to logically 
consolidate certain scales and create categories usable for subgroup analysis, 
it must be acknowledged that this consolidation and the inherent variability in 
instrumentation likely contributed to the high degree of heterogeneity. 
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6. One study (Lewis, 2016) reported the largest association among the included 
studies for all but two of the 13 motivational constructs. Although researchers 
have proposed strategies for statically managing outliers in meta-analyses 
(Viechtbauer & Cheung, 2010), other researchers have recommended against 
this practice because it risks overcorrecting for sampling error (Hunter & 
Schmidt, 2004). Nonetheless, sensitivity analyses did not show that the pooled 
effect sizes would have changed significantly even if the study was removed. 
7. Lastly, only eight of the 20 studies reported the mean hours of gameplay per 
week for participants. As a result, this variable could only be evaluated as a 
moderator across studies that measured the escapism subcomponent. This 
made it difficult to determine whether the time spent gaming moderated the 
effect size between other motivations and gaming-related problems. 
Recommendations 
This section provides recommendations for target audiences based on the 
implications of the main study findings. Target audiences include researchers in the field, 
parents, gamers, clinicians, policy makers, and executive leaders. 
Researchers in the field. Recommendations for researchers to consider include 
identifying a problem scale to be used consistently, developing standardized terms, 
providing correlation matrices in studies, recruiting more female participants, conducting 
more qualitative and longitudinal studies, exploring non-addiction approaches to online 
gaming, and investigating the escapism and advancement constructs more deeply. 
Identify a problem scale to be used consistently. At a time when the field is under 
pressure from multiple institutions (APA, 2013; see also WHO, 2018) to investigate 
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problematic online gaming using rigorous methodologies, it is important that researchers 
select instruments that are widely used. However, as evidenced by the variety of problem 
scales used among the studies included in this meta-analysis, researchers in the field have 
not yet advocated for a specific instrument to be used consistently. It is strongly 
recommended that researchers conduct methodological studies that focus, primarily, on 
developing valid and reliable instruments to measure gaming-related problems. It is 
suggested that researchers refer to previous methodological studies that have produced 
such instruments, including the Problematic Online Gaming Questionnaire (Demetrovics 
et al., 2012) and the Addiction-Engagement Questionnaire (Charlton & Danforth, 2007). 
Charlton and Danforth’s (2007) Addiction-Engagement Questionnaire is 
specifically recommended due to its relevance to the ongoing discussion about the critical 
differences between addicted and highly engaged online gamers. Their bifactor scale 
enables researchers to account for the consequential differences between addicted and 
highly engaged gamers without needing to administer more than one instrument or 
conduct multiple studies. However, it is also critical that researchers pay close attention 
to the wording of question items to ensure that they are relevant to the population being 
studied. For instance, although the Addiction-Engagement Questionnaire (Charlton & 
Danforth, 2007) was originally developed to measure gamers who played Asheron’s Call, 
researchers have successfully adapted the scale to be applicable to newer games without 
jeopardizing its validity or reliability (Deleuze et al., 2018; Peters & Malesky, 2008). 
In addition to the critical need for researchers to review the wording within 
problem scales to ensure applicability, it is highly recommended that researchers also 
address the threat of study design tautology by reviewing their chosen motivation scale. 
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Bolstered by Lee’s (2017) discovery of tautological design in many of the scales that are 
used to measure gaming-related problems, as well as the implications it poses for the 
credibility of escapism studies, it is strongly recommended that researchers (a) carefully 
review question items for their relevancy to the study population and (b) ensure that the 
threat of covariation between independent and dependent variables is addressed. 
Researchers must arrive at a consensus to adopt a valid and reliable instrument 
that measures gaming-related problems. This instrument must also be flexible enough for 
researchers to safely tailor its contents to suit a variety of different study populations. To 
this end, instrumentation papers should include specific guidance on how researchers can 
adapt question items without jeopardizing validity and reliability. Not only will this 
facilitate the reproducibility of evidence, but it will also strengthen the findings of future 
meta-analyses that investigate correlates of problematic online gaming. Although there 
are currently a wide range of reliable instruments that measure gaming-related problems, 
an instrument’s value depends on its consistent use throughout the literature. 
Clarify language and develop standardized definitions of terms. Although many 
studies are examining the same outcome—problematic online gaming—there is currently 
a wide range of terms that are used to describe this construct. In this review, alone, 
problematic online gaming was referred to as: dysfunctional engagement (Deleuze et al., 
2018), Internet addiction (Hagström & Kaldo, 2014), negative outcomes (Kardefelt-
Winther, 2014c), problematic gaming (Kwok & Khoo, 2011), pathological game use (Li 
et al., 2013), and many others. In some cases, even studies that used the same instrument 
still used different terms to describe its derived outcome (excessive use, Billieux et al., 
2013; problematic play, Snodgrass et al., 2013). As noted by Pontes and Griffiths (2015), 
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this variation in language has made it difficult for the field to unify, and it also presents 
unnecessary confusion to both researchers and consumers of the literature, alike. 
In particular, the use of the term Internet addiction excludes the gaming-centered 
nature of the concept, entirely. Griffiths (2018) has also called attention to the 
consequences of this misnomer. To complicate matters, the announcement of gaming 
disorder by the World Health Organization (WHO, 2018) introduces another new term 
that supersedes the already established definition of Internet gaming disorder that was 
proposed by the APA (2013). Therefore, as is also recommended by Pontes and Griffiths 
(2015), it is highly recommended that the field adopt standardized terms when referring 
to problematic online gaming. In this study, the term gaming-related problems was 
chosen due to its generic and unbiased connotation. For this reason, it is recommended 
that the field adopt gaming-related problems as the standardized outcome term when 
using non-addiction approaches to study problematic online gaming. 
Provide correlation matrices whenever possible. During the screening stage of 
this review, it was found that many studies did not report correlation matrices. In fact, the 
absence of correlation matrices was the most common reason for study exclusion. 
Therefore, it is recommended that future studies report correlations between study 
variables, whenever possible, so that meta-analysts can include more high-quality studies 
in their analyses. Although some researchers offer guidance on how to include regression 
results in meta-analyses (Peterson & Brown, 2005), subsequent reports have cautioned 
against this practice (Roth, Le, Oh, Van Iddekinge, & Bobko, 2018). As a consequence, 
correlational data are essential, especially considering that a majority of studies in this 
field are cross-sectional in nature. 
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Actively recruit more female participants for gaming studies. According to the 
Entertainment Software Association (2018), 45% of all gamers in the United States are 
women. However, only three of the 20 studies included in this meta-analysis had a 
proportion of female participants that was at or above this figure. Although the results of 
this study did not find gender to be responsible for effect size variation between player 
motivations and gaming-related problems, the overrepresentation of male participants in 
online gaming studies may be obstructing important findings for the field. Indeed, the 
study of gender differences in the context of player motivations has been highlighted as 
an area needing more research (Bowditch et al., 2018). Therefore, it is recommended that 
future researchers actively recruit more female participants to be included in studies on 
player motivations and gaming-related problems. Specifically, researchers should 
consider the strategy used by Bowditch et al. (2018) for increasing the number of female 
participants by recruiting from female-oriented gaming groups on social media. 
Conduct more longitudinal and qualitative studies. It is recommended that 
researchers consider ways to produce more longitudinal and qualitative data to place the 
field in a position that warrants establishing causality between motivations and gaming-
related problems. Scholars also agree that there is a lack of these types of studies in the 
existing literature (Király & Demetrovics, 2017). Although still rare in the literature, the 
studies by Li et al. (2013) and Billieux et al. (2013) offer insights about how to craft 
longitudinal studies that measure the association between motivations and gaming-related 
problems. Given the multiple proposals to classify problematic online gaming as a 
behavioral disorder, the development of longitudinal studies that can establish causal 
evidence is critical. Therefore, it is strongly recommended that future researchers 
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collaborate with Li et al. (2013) or Billieux et al. (2013) to design more longitudinal 
studies and stimulate the field to adopt similarly robust methodologies. 
There is also a lack of qualitative research in the field of online gaming. The lack 
of qualitative studies has prevented researchers from learning the details and nuances of 
gamers’ experiences. More qualitative studies would provide researchers with direct 
access to the gaming community. Snodgrass et al. (2018) offer a qualitative approach to 
problematic online gaming that can serve as a foundation for future researchers. Thus, it 
is highly recommended that researchers conduct more interviews and focus groups with 
gamers to learn about their perspective on key issues. Specifically, researchers should ask 
gamers about how their motivations connect with gaming-related outcomes and should 
also provide an opportunity for gamers to express their feelings about proposals to 
classify gaming as a disorder. Other researchers have also advocated for gamers to be 
included in the conversation about gaming disorder proposals (van Rooij et al., 2018). 
Explore non-addiction approaches to problematic online gaming. A group of 
more than 30 scholars published a paper that urged the World Health Organization to 
postpone the formalization of gaming disorder due to its weak empirical foundation (van 
Rooij et al., 2018). They argue that classifying problematic gaming as an official disorder 
should require more substantial evidence and that more time is needed for researchers to 
explore alternative, non-addiction approaches to understanding problematic gaming (van 
Rooij et al., 2018). It is recommended that researchers in the field adopt this approach 
and continue to explore alternatives to understanding problematic online gaming without 
relying on addiction criteria that risk pathologizing highly engaged gamers. Similar to the 
present study, which investigated problematic usage via motivational correlates, other 
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non-addiction approaches to online gaming have the added benefit of dampening the 
stigmatization currently imposed on the broader video gaming culture. 
Investigate the escapism and advancement constructs more deeply. Based on the 
findings from this study, including others in the field (Deleuze et al., 2018, Király et al., 
2015), evidence strongly suggests that escapism is more closely tied to gaming-related 
problems than are other motivational constructs. However, evidence also suggests that 
escapism is complex and multifaceted, and, interestingly, that conclusions about the 
construct may need to be reevaluated due to evidence that suggests tautological study 
design (Lee, 2017). Based on Lee’s (2017) discovery, it is strongly recommended that 
researchers inspect their instruments carefully to ensure that escapism is not being 
simultaneously measured as both an independent and a dependent variable. 
Although escapism often emerges as the most significant motivational construct 
in problematic online gaming studies, the items that measure escapism in Yee’s (2006a) 
original scale are statistically less reliable than the items that measure other motivations. 
In light of this evidence, it is strongly recommended that future researchers follow the 
path undertaken by Hagström and Kaldo (2014), which improved the reliability of the 
escapism measurement by separating it into positive and negative escapism. Following 
this guidance could yield novel and consequential insights into the escapism construct. 
Although the advancement subcomponent emerged as having one of the strongest 
associations with gaming-related problems—nearly as strong as the escapism 
subcomponent—the advancement construct is not frequently studied. Based on the results 
of this study, it is recommended that researchers focus more directly on the advancement 
motivation and attempt to uncover more definitive findings about the relationship 
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between advancement and gaming-related problems. More specifically, advancement-
motivated World of Warcraft players may be especially vulnerable to gaming-related 
problems, so it is recommended that researchers review the relevant findings of 
Snodgrass et al. (2018) to help inform their hypotheses about this phenomenon. 
Parents. The results of this study indicate that gameplay motivations can reliably 
differentiate between highly engaged and problematic online gamers. It is important that 
parents spend time speaking with their children about why they choose to play online 
games because different motivations suggest varying levels of gaming-related problems. 
For example, if parents were to learn that their child plays to relieve stress, avoid real-life 
problems, or achieve in-game status, recognition, and power, evidence suggests that this 
may lead to gaming-related problems. On the other hand, if parents learned that their 
child plays games to explore the virtual world, embark on unknown quests, or collaborate 
with their friends, evidence suggests that gaming-related problems are not as likely. 
Király, Tóth, et al. (2017) also note the importance of raising awareness among parents 
about this issue due to its potential to prevent gaming-related problems. 
Gamers. Gamers should also reflect about their reasons for playing online games 
as a way to better understand their risk for experiencing gaming-related problems. 
Playing for advancement—especially in World of Warcraft—or to escape from real-life 
problems does not imply that negative consequences are unavoidable; but, evidence does 
suggest that the risk for experiencing gaming-related problems are greater in both cases. 
It is recommended that younger gamers also engage in conversations with their parents to 
facilitate quality communication about their motivations and online gaming experiences 
(van den Eijnden, Spijkerman, Vermulst, van Rooij, & Engels, 2010). 
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Clinicians. Understanding which gameplay motivations are most closely 
associated with gaming-related problems can potentially help clinicians during their 
assessment process. Clinicians’ knowledge in this area is especially important given the 
proposal to include gaming disorder in the newest edition of the International 
Classification of Diseases. Entering into a dialogue with patients about their motivations 
and gameplay behaviors could reveal warning signs for gaming-related problems. More 
specifically, patients who identify gaming as a means for escaping from their real-world 
problems or to achieve in-game status and power may be at higher risk for gaming-
related problems. Hussain et al. (2015) also advocate for clinicians to use knowledge 
about their patients’ motivations to develop treatment strategies when they are needed. 
Policy makers and executive leaders. There is considerable debate regarding 
whether the World Health Organization’s proposal to include gaming disorder in the 11th 
edition of the Internal Classification of Diseases (ICD-11) is warranted. Van Rooij et al. 
(2018) argue that the scientific basis for gaming disorder is far too weak to be justified, 
while Király and Demetrovics (2017) counter the claim by delineating the advantages of 
this classification. Policy makers and executive leaders are strongly encouraged to engage 
this issue and ensure that the empirical evidence is conclusive before developing or 
implementing policies that will impact millions of online gamers around the world. 
Gaming disorder may be premature. The current study informs this issue by 
offering meta-analytic evidence that problematic online gaming can be assessed using a 
motivation-informed approach that avoids the risk of stigmatizing players as having a 
disorder. Currently, the World Health Organization defines gaming disorder as follows: 
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Gaming disorder is defined. . .as a pattern of gaming behavior. . .characterized by 
impaired control over gaming, increasing priority given to gaming over other 
activities to the extent that gaming takes precedence over other interests and daily 
activities, and continuation or escalation of gaming despite the occurrence of 
negative consequences. (2018, para. 1) 
The WHO (2018) defended their decision to propose this classification by citing a 
comprehensive review of evidence and a general consensus among consulted experts. As 
a result of this classification, the WHO seeks to engage the medical community and 
promote the development of public health intervention strategies. Although the WHO 
reports that the prevalence of gaming disorder is relatively small, some studies have 
proposed pathological gaming prevalence estimates as high as 12% (Grüsser, Thalemann, 
& Griffiths, 2007)—which suggests that nearly 18 million gamers in the United States 
would be classified as having a disease. Even if the true population prevalence were as 
low as 3%, the number of new cases would still exceed four million people. Nevertheless, 
prevalence estimates for pathological online gaming vary widely depending on the 
methodologies used and the populations under study (Kuss & Griffiths, 2012), so 
justifying the inclusion of gaming disorder on the basis of prevalence estimates should be 
exercised with caution. Furthermore, with the release of the vastly popular multiplayer 
cross-platform game, Fortnite, which averages over 40 million active users per month 
(Cherney, 2018), the risk of overdiagnosis is a legitimate concern. Therefore, it is 
recommended that policy makers consider postponing the classification of gaming 
disorder until there is more conclusive evidence related to the expected prevalence of 
gaming disorder. 
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The announcement of gaming disorder has spread through national media, as 
well. Ferguson and Markey (2017) have argued that the proposal to include gaming 
disorder as a mental disease would be “terribly misguided” (para. 3). They continue by 
describing the inherent risks of pathologizing normal behaviors that are merely often used 
to relax and unwind. This point has been echoed within the international sphere as well, 
and psychology experts have warned that moral panic surrounding this issue has led to a 
premature classification that risks pathologizing a widespread activity (Therrien, 2018). 
For this reason, it is recommended that policy makers and executive leaders in 
government organizations speak directly with the gamer community to hear their 
perspective on this issue. Doing so will yield critical feedback from those who will be 
most impacted by the gaming disorder proposal. It will also help depolarize opinions 
related to online gaming and deescalate the moral panic that surrounds this issue. 
The WHO (2018) also suggests that gaming disorder is related to the amount of 
time spent playing—an assertion that remains inconclusive within the field, since studies 
have shown that it is both associated (Hellström et al., 2012) as well as unassociated 
(Király, Tóth, et al., 2017; Kirby et al., 2014) with gaming-related problems. Although 
Kirby et al. (2014) concluded, generally, that the time spent playing did not impact 
gaming-related problems, they discovered that this relationship was mediated by the 
immersion motivation. However, the results of this meta-analysis suggested that gamers 
who were motivated by escapism were not necessarily more likely to experience gaming-
related problems if they played for longer periods of time. In the event of an official 
disorder classification, it is recommended that policy makers consider removing the 
frequency and duration of gameplay from any diagnostic criteria due to insufficient 
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evidence that it can lead to gaming-related problems. The empirical basis for gaming 
disorder is arguably inconclusive, and more research is needed prior to confirming 
gaming disorder as an internationally classified disease. 
Allow time for non-addiction approaches to be explored. The current study 
offers just one alternative approach to the investigation of problematic online gaming that 
minimizes the risk of pathologizing healthy gaming behaviors. With adequate time, the 
field may discover additional approaches that not only destigmatize online gaming but 
potentially reveal new ways to differentiate between problematic and highly engaged 
gaming behaviors. Furthermore, pathologizing an activity as popular and widespread as 
online gaming risks dividing the field because it undermines studies related to the 
benefits and real-world applications of online gaming. In this respect, it is recommended 
that policy makers and leaders in government organizations (a) consider developing 
funding avenues for proposed research methods that avoid pathologizing healthy gaming 
behaviors and (b) fully embrace the need for alternative, non-addiction approaches to 
understanding problematic online gaming. 
Conclusion 
More than 80 million people in the United States play online games to engage in 
multiplayer scenarios with other players (Entertainment Software Association, 2015). 
Games such as World of Warcraft, a widely popular Massively-Multiplayer Online Role-
Playing Game (MMORPG), had more than 10 million active users in 2014 (Graham, 
2014). The newest marvel of the online gaming sphere, Fortnite, averages over 40 million 
active users per month (Cherney, 2018). The popularity of these games can be attributed, 
in part, to the rich social connections they provide to players as well as the opportunity to 
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interact with other gamers from around the globe (Anand, 2007; Mihan et al., 2015). 
Indeed, more than half of all gamers in the United States believe that online video games 
provide an opportunity to connect and socialize with their friends (Entertainment 
Software Association, 2015). 
Technological advancements in the video game industry have provided players 
with complex interactive experiences and a heightened sense of realism (Anand, 2007); 
and, as a consequence, online game use has increased rapidly (Hellström et al., 2012). 
Online gamers spend an average of 20 hours per week playing with other individuals in 
multiplayer environments (Yee, 2006b), but it is estimated that more than six million 
people in the United States play for more than 48 hours per week (NPD Group, 2010). 
However, evidence suggests that gamers do not necessarily experience gaming-related 
problems just because they spend a great deal of their time playing online games (Kirby 
et al., 2014). Nevertheless, this level of engagement has still raised concerns among 
parents, educators, clinicians, and the general public about the negative consequences of 
online gaming (Anand, 2007; Ferguson, 2015). 
Despite the widespread popularity and socially oriented culture of online games, 
those who enjoy this form of entertainment have endured stigmatization from both the 
mass media as well as the clinical psychology sector (Billieux et al., 2013). Furthermore, 
numerous scholars who specialize in video game research are concerned about the 
consequences of continued stigmatization, and they have questioned its role in multiple 
proposals to classify problematic gaming as a new behavioral addiction (Aarseth et al., 
2017; van Rooij et al., 2018). 
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In 2013, the APA (2013) included Internet gaming disorder in the “Conditions for 
Further Study” section of the Diagnostic and Statistical Manual of Mental Disorders (5th 
ed.; DSM-5; APA, 2013) in an effort to stimulate research on whether the designation of 
a new behavioral addiction would be empirically justified. A few years later, the World 
Health Organization (WHO, 2018) proposed to include gaming disorder in the 11th 
edition of the Internal Classification of Diseases. These movements to classify certain 
online gaming behaviors as pathological have created divisions among scholars who are 
either critical of these classifications due to weak empirical justification (van Rooij et al., 
2018) or are in favor due to its potential clinical benefits (Király & Demetrovics, 2017). 
Research suggests that gaming disorder proposals overlook the distinction 
between addictive behaviors and highly engaged, nonpathological gaming behaviors 
(Charlton & Danforth, 2007). For example, it has been shown that classic diagnostic 
criteria for addiction, such as those developed by the APA (2013) for Internet gaming 
disorder, would incorrectly categorize highly engaged, nonpathological gamers as addicts 
(Charlton & Danforth, 2004; Kardefelt-Winther, 2017). Furthermore, Bean et al. (2017) 
argue that confirmatory addiction research pathologizes healthy gaming behaviors and 
perpetuates a moral panic that weakens the impact of evidence for the potential benefits 
of online gaming, such as improved problem-solving skills (Granic et al., 2014), 
improved leadership skills (Kahn et al., 2015; Yee, 2006b), and the acquisition of social 
capital (Collins & Freeman, 2013; Dalisay et al., 2015; Molyneux et al., 2015). 
Seay and Kraut (2007) hypothesized that the likelihood of gaming-related 
problems could be predicted by an individual’s motivation, regardless of their level of 
engagement. This hypothesis was informed by a seminal work in the field (Yee, 2006a), 
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which found that different motivations for playing online games could predict gaming-
related problems and explain the various findings related to the effects of online gaming. 
Yee (2006a) discovered that online gameplay motivations could be categorized into three 
primary components and 10 subcomponents. These motivational factors include: (a) the 
achievement component and its three subcomponents of advancement, mechanics, and 
competition; (b) the social component and its three subcomponents of socializing, 
relationship, and teamwork; and (c) the immersion component and its four 
subcomponents of discovery, role-playing, customization, and escapism. 
A review of the literature on player motivations and gaming-related problems 
revealed that gamers who were motivated by immersion or achievement often 
experienced more gaming-related problems than those who were motivated by social 
factors. However, prior to the current study, there was no research that attempted to 
systematically review or synthesize the collection of findings related to the association 
between player motivations and gaming-related problems. 
Scholars have advocated for more research to be conducted that explores non-
addiction approaches to problematic online gaming (van Rooij et al., 2018). Therefore, 
the purpose of this study was to investigate an alternative, non-addiction approach to 
problematic online gaming through a synthesis of findings related to the association 
between player motivations and gaming-related problems. By exploring motivational 
correlates of gaming-related problems, this study aimed to inform the field about an 
alternative approach that would help reduce misdiagnoses, destigmatize gaming culture, 
pacify the moral panic about video gaming, and foster an environment where the 
potential benefits of online gaming could be fully realized. 
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This study involved conducting a systematic review and meta-analysis of studies 
that measured the relationship between player motivations and gaming-related problems. 
Overall, the results of this study showed that the escapism subcomponent of the 
immersion category and the advancement subcomponent of the achievement category 
were the motivations most strongly associated with gaming-related problems. 
Conversely, the teamwork subcomponent of the social category and the discovery 
subcomponent of the immersion category were found to be uniquely unassociated with 
gaming-related problems. 
The implications of the study findings suggest the following: (a) escapism, 
although highly correlated with gaming-related problems, is a complex and multifaceted 
construct that requires further investigation; (b) the advancement construct is significant 
but understudied; (c) scales in the literature that are used to measure gaming-related 
problems are used inconsistently; and (d) motivations unassociated with gaming-related 
problems, such as teamwork and discovery, offer insights about the link between 
problematic gaming studies and those that investigate the positive aspects of gaming. 
Recommendations based on the study findings are proposed for researchers in the 
field, parents, gamers, clinicians, policy makers, and executive leaders. It is suggested 
that researchers in the field identify a problem scale to be used consistently, develop 
standardized terms, provide correlation matrices in studies, actively recruit more female 
participants for gaming studies, conduct more qualitative and longitudinal studies, 
explore non-addiction approaches to online gaming, and investigate the escapism and 
advancement constructs more deeply. For parents, it is recommended that they spend 
time speaking with their children about why they choose to play online games. It is 
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suggested that gamers also reflect about their reasons for playing online games as a way 
to better understand their risk for experiencing gaming-related problems. For clinicians, it 
is recommended that they have discussions with patients who play online games to reveal 
potential warning signs of gaming-related problems based on motivational tendencies. 
And, finally, it is recommended that policy makers and executive leaders actively 
participate in the national debate about the gaming disorder proposal and provide support 
for future research on alternative, non-addiction approaches to understanding problematic 
online gaming. 
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